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(57) Abstract: A PDE IV inhibitor which is excellent 
in antiasthatic effect and the effect of prevention of or 
treatments for COPD and is highly safe. A compound 
represented by the general formula (1): (1) (wherein A is 
a phenyl, pyridyl, 1-oxypyridyl, or thienyl group optionally 
substituted by one or more substituents selected from 
the group consisting of hydroxy, halogeno, cyano, nitro, 
lower alkyl, lower alkoxy, lower alkylcarbonyloxy, amino, 
carboxy, lower alkoxycarbonyl, carboxy(lower alkylene), 
(lower alkoxy)carbonyl(lower alkylene), lower alkylsulfonyl, 
lower alkylsulfonylamino, and ureido; R l is hydrogen or a 
substituent selected from the group consisting of hydroxy, 
halogeno, cyano, nitro, lower alkoxy, amino, carboxy, and 
lower alkoxycarbonyl; R 2 is hydrogen or lower alkyl; and m 
is an integer of 1 to 3) or a pharmaceutical^ acceptable salt 
of the compound has excellent PDE IV inhibitory activity 
and is highly safe. They are useful as an antasthmatic and 
preventive/therapeutic agent for COPD. 
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(i) 



(sc*. AtiTK^s. ao^x isTjm, -hos, imrji^-jvm, 

trt & <fc ^ 7 x -/PS, t° U v*;i/g. 1 —3r*-i/\i x ) titer ^-Jm-V 

R'(i7K^tL<(i7K^Ss ^ofx ->7;ls -hnS. MfcTVU^ 
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m m m 



*Xt^xxf5-t" (phosphodiesterase ; £Tf, PDEth^^o 
PDBii. ttlB&rtIM 9 U >y ?AMP (cAMP) fc^O'lnUM ? »J -y ^GMP (cGMP) 

-r Ajo^n-cfc*^ c©*-?. pde mi. ^tMffimmte&tfifr'PH • jfk 

l^^T, ^5ji^i«*JJ:a e ^W^<#^E-r^PDE IV^-lslT-TV 

{C^^tnl^fpfflcD^^^^tU BarnetteJCct^^Ut'j.- G£ 

^J J ? 3 1t'ttEflSttMi^S (chronic obstructive pulmonary disease, C0PD£&^ 
Z.ti£-Z\ PDE IVOPl^Ji LTli. *-*^y^*©x*:7 ^ >J yfecfcO- 
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If 4 A^jg^tttc J: «9 It* ttttliWcfctf &PDB£P1§ U gift ilT&^id^I 

pde mcntzmim*fLi>ftz>h<o<o, %<»wm¥&\^K>*u.Km = T 

omMKmA^MXisKi, PDE IVT-Tvif-i*A©»^^*3i:?>*|5i|5aW 

m%mztiT^z> (mm-$M2m® o ^ pdeivp&§£ij#cyp2D6, 

M^#n/^J^M^€>Cc!:^^MiLT. ®*©PDE IVPl^iJCDP^^^- 

#i*.t£ pde mzm-&mmi&n#>tzmm&mm£LT, ±y^u>mm 

Kfrtz&mMO)^® - WJ©»@i<!:LT N PDB Wmttm^tj-??- 

s mtzMtG. <$m$Mi. mrx&s. m*$M9, mmzmi omm) 0 
i, ><s^\ cn^iciai, ^ntPDEiviia$f^ffl(coi ^-c«ir^$ tix<, ^ \> 



WO 2004/041819 



PCT/JP2003/014119 



3 

imx&u ®m-\ 0-22664 m<m 

[#fFXT&23 mm 0 0 1 - 5 2 7 5 0 8-t&# 

mnicmn mm 001-35465 ^<m 

[4«W3K4 3 mwi - 1 0 8 7 

mn$M 5 ] 9RS&m 9 6/0 6 8 4 3^>7U7h 

H*S i F23SK6 3 #P#P 1 1 - 1 0 6 3 8 5^&#g 

[#f^M73 %fffl2 002-13808 9#&#R 

[#fFXJ&83 9/0 2 5 2 7^71/? h 

[#ffXlS£ 9 ] @^M^9 9/3 8 8 6 7^'>71/7 h 

HtffrStftlOj BBR&MSSO 1/4 2 2 4 4^>71^.y h 

C4WRSdBUl3 5 - 1 3 2 4 8 4 ^£#g 

mrntwim mmte - 1 o o 5 6 1 ^&®m 

IfflfXmSl 5 - 1 9 4 5 1 5 ^'jm 

[#fFX«43 #fFSS 3 0 1 6 9 0 5 

UmWf-^Mll r^n^L/X K7-y/ UU"— ^ (PROGRESS IN DR 

UG RESEARCH) J , C#@) , 53, 1 99 9^, pl93-229 

UPffi&Gk 2 3 r >J + -i-jV *T4 : s±)\> >r x X h U - (JOURNA 

L OF MEDICINAL CHEMISTRY) J , OfcS) , 41, 1999^, p2268-2 
2 7 7 

(DttemPiir. <fc«9i^PDE IVPl^fFffl^L. fr^cM£lzmntzmiMM& 

cfcc/coPD^ • tejg&ij©&3aa^£ftT^£o 

ztio zomzk, mv&&mio 1/4224 Amzm^<Di-y^v 
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-eab^h 0 ^Vp[4, 3 -c][l, 8]-^7^U^>-4 (5H) -*>S§#fls: 

pdb wm$u<o b&nT^zitm*&tiAU *mw%5a&Ltz 0 

*mmt, MTlZTjktJ:?^ f^i/p[4, 3-c][l, 8]^-7f-U^> 
-4 (5H) -*>a#ft©lfelcg^£^LT&£<. £ £«c 3ftfci ~3 
f - U yS^-rfr LX, g&£ tiT *> =fc K i "7 i j=.yi/S. t" y ^yi/g, l * 

1 ) -/&xt ( 1 ) 




( l ) 



(iWu Mt7m&, A D yx ->7ys. -hos, «T;Mvi/^ Mr 
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nxh^^y jL—jm. h°u^i/S> 1 try ^ugt/cte^i-yi/S-c 

R'(i**fcL A D fx >7yS. - hog, >mCT)\sn 

(i i 3 ©safer-**) r^snste^* fcte*©^Wfcfm$ftS£o 

2 ) a*<7 *— /u«-e**±ss i ) icim,<D4k&®}t tzte*<Dmmmz.imz 

3) A*<tfU^l«*^«l-^->eu^w3£-C*-5±i51) fcSBtfcOffc^ 

4) 3 -^>^;l/- 5-7x^;l/- 1 H-tf5 Vo [4, 3-c] [1, 8] 
-i-y?ViS>-4 (5H) 5-7x-/I/-3- [2- 
•;y>-4-< fVU) i^yU] -lH-b°57n [4, 3-c] [1, 8] 
?-'JS»-4 (5H) 5- (3-^hD7z-;l/) - 3- [2- (t?U 
v , >-4--f;l/) xf/l/] -lH-h°5V'D [4, 3-c] [1, 8] -±7* 

4 (5H) 3- (4-7/1/^-d^>^;1/) -5-7i-/l/-l 

H-t^y-p [4, 3-c] [1, 8] -^7^U^V-4 (5H) 3 
- (4 -tif\t#*r i s* s f-ns*jyVf\/} - 5 -y 1 H- fc°5Va [4, 3 

-c] [1, 8] t7f»JS?>-4 (5H) 3- (2-^ 

)V) -5-7i-;l/-lH-k7 1 /a [4, 3-c] [1, 8] j-7?i)iS>- 
4 (5H) -^-> N 3- (2 -— bo'OiM/) - 5 -7i-;l/- 1 H- t°5V 
a [4, 3-c] [1, 8] ^7^U>»>-4 (5H) 3- (2, 5- 

h^r^V^U) -5-7x-yV- 1 H-t^Va [4, 3-c] [1, 8 
] 1-7*V 4 ( 5H) 3 _ ( 4 _ X |, + ^^- JMf;K> 

-5-7x^-lH-t7'/D [4, 3-c] [1, 8] +7f-Vi?> 
-4 (5H) 5- (3-yj;7i^) -lH-t7 

VP [4, 3-c] [1, 8] *-7f-US»-4 (5H) -*> N S-'OSW 
-5- (3--ho7x-;l/) -lH-t^'/a [4, 3-c] [1, 8] 1~7 
*Vi»-i (5H) -*>jo£tf3-'<>-Sjl/-5- (3 -7J\s*a7 S.—JV 
) -lH-t7'/D [4, 3-c] [1, 8] ^7fyi?>-4 (5H) 
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5) jtisi ) ~4) (D^^m^m^t^ttz^ommm^n^n^ 

7) ±i2i) ~o <D\,^i?nMzmfr<D4t^£tzteZ(Dmmmz.t { f®zn& 

8) ±i2D —4) (DK^n^zmm^it^mttz^^mm^tm^ti^ 

n&iu &mmim. ittt^sm cm&ms^ M&msu mm. # 
#ms#M^€ (copd) cards) frbj&mfr&m&L 

^ntz^m.^B^m^^xttzit^m^tz^omMo 

±M^^^^^^-^'iy^Mm^ttzi l tmmmm^t^mMtLxi l t, 

(i) Thf-tt^jt^s feffinfex tx£0. $&m&aSE*£&mt (aids) . 
^n^f kj&& %m%$m&. nm&. nm&. ti» mm. 

mm. wm. Jmfc. mmmmfa wmwt&istmifo mm&. mm& 
. mm. msmo. mmm&; (2) w&wmmm. mrnmm 

; (3) nam*. ^±tt**«K-Kic^x m%®mmzftr>m. 
; (4) kjk^ sat^ ®m&. msmmm. wssmmsiL %.nm 
. mmmm. mmv>. m&^w&tz&B ; (5) mmmtm* an 

FaUtl &&Wk<D-*M Y-h^y (IL-1, IL-4, IL-63Q ©M#^-*0Uil 0£ 
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. mt> <mm%>&w><)\'X) . wm*± oc^ mmm.it. >mmm 
> m ; (6) fitful ^mtt^^^s mtm.&±tfM* 
(DmcD^Mjk) ^ (7) Tjws^^-mm&& 

& ^ > y y^mmonm^^mM^mmi- s^s • letfcfc £ tfiM^m ^ 

^hn^^-^cD. wgts&i^ric^^sgtsi ; (8) mmm, ft%m, 
& /N--. y ^^cD. mnmmftimo&m o) irfasw?jk 

mmmzi* v&t-tzftftwtim ; (id u ^ h -^x. ^usiiff 

BSeSE^.* ; (12) jiSlfilEEs $fct^> j&fflrSfc MW&ks fopmfc. 

&#m&&D. nmm&m ; en) tiamtk. warn. jhmw®&. ial&& m 
#m&, mam*k. wombs &mmm&. ^mm^m, 
k~>x%d. am-mmomm, ■, (14) g«iL&£&. ifum^ mm 

71/;^-, GoodpastureJEi^ 'J U^fSiW AIDS. 7t7o + 

3 y ?w<d%&t isji'^-Ejffiwttz&B ; (15) %<Dm> 
mm we* JfP^^ mat ^ttTOS. b^sso frbtizm 

*fmX'te, PDB IVPlWJ*<^T^^o *I»fb£^ PDE IVtc*fLT# 
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& l~*+->e»;^US*J < fc^i-yUS^^- i stf5V'p[4, 3-c][l 

. 8]m-j^-4 (5H) -4*>m#fi:#Mr d) acf*©^ -en© 

7*Jl£k sec-^;l/S^/c{it-^yl/ST*^>o 
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^y|/S> -f v ^ h * i/ii jUrH-JUm, sec- ^ h * <> # yl/*\x7l/g £ (i t - ^ 

k>S> ^V^h + y^;^;MfP>l N sec-^ h + vt7^^;M f- U> 
tf-jlju?- u >^ sec-y h * i/*;l/^;l/xf u >S> t - 7 h 4- 

h 5 ^ U 7°o tf* ><*7/l>**— /kr- h 5 ^ ^ V >g N V^d tf* 
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1 0 

V^h + i/1jfrtf—J)/7- >S> sec-:/ h * isjjjbtf— jirf Y^ZJ-V 

5-7x-^-3- [2- (t°U : Jl/~ 4 -4)V) -lH-t°5'/n 
[4, 3-c] [1, 8] -1-7?*)Vy-i (5H) 

l -/J-A- 5-7x^- 3 - [2- (t° ^>-4 ->f7U) if^] -l 
H-£5v'o [4, 3-c] [1, 8] iS>-4 (5H) 

5-7x-^-3- [2- (tf»J ^>-3--r;l/) x^;i/] -lH-f5 7a 
[4, 3-c] [1, 8] -t7f«J^>-4 (5H) 

5-7x-;l/-3- (fcfU iS>-3-' 1 H-t°^y*o [4, 3 
-c] [1, 8] -^7f«jy>-4 (5H) 

5-7x-;l/-3- [2- (1 -*4->fy i»- 4 — fyu) xf-yp] - l H 
-t°5Vu [4, 3-c] [1, 8] -^-7^'j^>-4 (5H) 

5- (3--hD7x-^) -3- [2- (try ^>-4->f/U) xf;|/] - 
lH-t°-5VP [4, 3-c] [1, 8] 5>>-4 (5H) 

5- (3--Fd7x-;1/) -3- [2- (1 -t+yh'ij S*>-4— Ol/) 
i^l/] -lH-t°57'P [4, 3-c] [1, 8] -*-7*-U (5H 
) 
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5- (3-7^7x-;I/) - 3- [2- (h*'J 4 -f if-yu] - 

lH-t770 [4, 3-c] [1. 8] -WJi?y-4 (5H) 
3-^^-5-7x-;l/-lH-t7 , /a [4, 3-c] [1, 8] -± 
4 (5H) 

5-7x-yU-3- (2-7x- yt^^yl/) - 1 H-h7 7a [4, 3-c] 
Cl, 8] -^-7^U^>-4 (5H) -*> 

3- [2- (4--ho7x-;l/) xf;l/] -5-7x-;V-lH-t7 7a 
[4, 3-c] [1, 8] -+y*ViS>-i (5H) -*> 

3- [2- (4->7;7x-;l/) xf;V] - 5 -7 x— ;U- 1 H- 7*P 
[4, 3-c] [1, 8] -*-7f-ys»-4 (5H) 

3- [2- (4-7i;7x-/l') ^371/) -5-7x- 1 H-t°^Vo 
[4, 3-c] [1, 8] t7f'Ji^>-4 (5H) 

3- [2- (4 - *M"*'>7x- -5-7i^- 1 H-b°-5 

7n [4, 3-c] [1, 8] t7f'JfV-4 (5H) 

3- [2- (3--hP7x-;V) -x-^;U] -5-7x-;l/- 1 H-fc°-5v*o 
[4, 3-c] [1, 8] ^7f'J^>-4 (5H) 

3- [2- (2--hD7x-^) Jif-;!/] -5-7x-^-lH-b7 7o 
[4, 3-c] [1, 8] ^7f-Uyy-4 (5H) 

3- [2- (2-->7;7x-;W -5-7x-;l/-lH-t77o 
[4, 3-c] [1, 8] ^7^«jy>-4 (5H) 

3- [2- (3->7;7x-;0 ifyU] - 5-7x-;l/- 1 H-t'^VD 
[4, 3-c] [1, 8] ^7f-'j7>-4 (5H) 

3- [2- (4 - y f-;l/7x-;l/) - 5 -7x-^- 1 H-f^/n 

[4, 3-c] [1, 8] ^7f-'jyy-4 (5H) 

3- (3->h^>"7;l/) - 5 -7i- ;U- 1 H-bf^7D [4, 3-c 
] [1, 8] (5H) 

3- (4-^ h*v"< -5-7x-/l/-lH-t77n [4, 3-c 

] [1, 8] t7f'Ji?>-4 (5H) -*> 

3- (2-^ h + >0^;U) - 5 -7i-;K 1 H-fcf-57o [4, 3-c 
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] [l, 8] wjy>-4 (5H) -ory 

3- (2-fx-;M^) -5-7x^-lH-t77n [4, 3-c] 
[l, 8] i-y?-ViS>-4 (5H) 

3- (4--hD^V-^l/) - 5 -7x-il/- 1 H-h°77n [4, 3-c] 
[1, 8] t7f'jy>-4 (5H) 

3- (3 -- hnO^yl/) -5-7x^-lH-t7yn [4, 3-c] 
[1, 8] ^-7 7 t U^>'-4 (5H) 

3- (2-^ho^>^) - 5 -7x-;l/- 1 H-t°5yp [4, 3-c] 
[1, 8] j-y?ViS>-4 (5H) 

3- (2, h + ^y^u) -5-"7x-;U-lH-t°7^/D [4, 

3-c] [1, 8] 1-7?ViS>-4 (5H) 

3- (3, 4->M b*>"<>iSJV) -5-7x^l/-lH-h7 l /o [4, 
3-c] [1, 8] j-7f)iS>-4 (5H) 

3- (3, 5 - ! J* h + ^y^yu) -5 l H-t°5v'P [4, 

3-c] [1, 8] ^•77 c Ui>>-4 (5H) 

3- (2, -5-7i^;l/-lH-t7 7n [4, 

3-c] [1, 8] 7 u "7f-';^>-4 (5H) 

3- (4-^>ry^>^P) -5-7x^l/-l H-t7 7D [4, 3-c] 
[1, 8] ^-^^U^V-4 (5H) 

3- (4-jih^->7f7;u^yM^^>^;i/) - 5 -7x-/i/- l H- 
VP [4, 3-c] [1, 8] j-7?-Vi?>-4 (5H) 

3- (4 -1 )\,*w<.y:j)V) -5-7x-;l/-lH-t7 7a [4, 3-c 
] Cl, 8] j-7?-*)iS>-4 (5H) 

3- (4 -JJ-Jl/XJUy*— )V^<y'J)\d -5-7x^-lH-t°77D [ 
4, 3-c] [1, 8] (5H) 

3- [2- (3 — T ;;7x-;l/) i^U] — 5 — 7 x— yl/— 1 H — Vp 
[4, 3-c] [1, 8] ^^^U^y-4 (5H) 

3- [2- (2 — T ^7 7x-/l/) - 5 -7x^;U- 1 H-t7 7n 

[4, 3-c] [1, 8] ^■7t c U^>-4 (5H) 
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3- [2- (2-^;l/^->7x-;W -5-7x-;l/- lH-t°5 

V'n [4, 3-c] [1, 8] ±7f-V¥>-4 (5H) -0r> 

3- [2- (3-*;^+^7i-;W - 5 -7x^V- 1 H- 

VP [4, 3-c] [1, 8] Wjy>-4 (5H) 

3- (4-^;l/,-K4-^>^l/) -5-7x-;l/- 1 H-h°5Vn [4, 3- 
c] [1, 8] WJJ?>-4 (5H) 

3- (3-tKn+^>^) -5-7x-;l'-lH-t7 > /D [4, 3- 
c] [1, 8] ^-7^U> ? >-4 (5H) 

3- (4-b Kn*->^>>W - 5 - 7x-ib- 1 H— 1° -5 7p [4, 3- 
c] [1, 8] ^-7^'J^>-4 (5H) 

3- (2-tKo+^^;l/) -5-7x-yl/-lH-h7 > /D [4, 3- 
c] [1, 8] i-y3-ViS>-4 (5H) 

3- (4-7;y^>-^l/) -S^x-^-lH-h^'/D [4, 3-c] 
[1, 8] ±yr<)is>-4 (5H) 

3- (3-T^y^>^P) -5-7i^;l/-lH-t°5V'o [4, 3-c] 

[l, 8] (5H) 

3- (2-T^y<V^l/> -5-7x-^-lH-t77n [4, 3-c] 
[1, 8] (5H) -t> 

3- (4 -iiJV^^/^-JV^y^jV) -5-7*— Jl,- 1 H-f^V'o [4 
, 3-c] [1, 8] ^-7^U^>-4 (5H) 

3- (4 -T-fe h^i^VvVl/) - 5 -7x-ib- 1 H-h^V'a [4, 3- 
c] [1, 8] 1-7?-ViS>-4 (5H) -*y 

3- [2- (4->^VX;l/7t-^7i;7x-^) -X.3^] -5-7x- 
)V- lH-h7 7D [4, 3-c] [1, 8] t7f'J-;y-4 (5H)-^> 

3- (4-^^>X;l/7^~yl/Tiy^>> ? yl/) — 5 - 7x-;l/- 1 H — fc" 5 
7o [4, 3-c] [1, 8] l-I^Wy-i (5H) 

5-7x-;l/-3- [2- (2 -^U-f K7 jl^U) i^l/J -lH-t77 
D [4, 3-c] [1, 8] ^•75 1| ;v ; >-4 (5H) 

3-<>^;l/-5- (4-pf h+->7x^) -lH-t^yo [4, 3-c 



WO 2004/041819 



PCT/JP2003/014119 



1 4 

] [1, 8] WJi^>-4 (5H) -*> 

3-^V>>7l/-5- (4-tKD*->7x-;W -lH-t°5Vo [4, 3- 
c] [1. 8] *-7f-'J$»-4 (5H) -*> 

3 -0>>7l/- 5 - (3->7;7x-/I/) -lH-fcf^Vo [4, 3-c] 
[1, 8] (5H) -*> 

3-^>^7l/-5- (3 -^;l/^'>7i- 71/) -lH-t77a [4, 3- 
c] [1, 8] WJ5?>-4 (5H) 

5-7x-;V-3- (3-"7x— ^ntf-AO -lH-h7'/a [4, 3-c 
] [1, 8] -^7^yy>-4 (5H) -*•> 

3-Ov>7U-5- (3--fP7x-;l/) - 1 H-t7'/n [4, 3-c] 
[1, 8] ^7f->J^>-4 (5H) 

5- (3 — T x J ~7 x~ —AO -3-^y^-lH-h7 7o [4, 3-c] 
[1, 8] WJ^>-4 (5H) 

3-^>^A-5- (3-7;l/ta7x-;l/) -lH-fcf^/n [4, 3-c 
] [1, 8] t7f'jy>-4 (5H) 

p * ^*oTU < > ^b^jjoyn F-5 y ft 

«SS; (1) eDfc^tt£l£^L56t>©*<£*tU i^f;K i~r 

7k 7$ h\ T7I/3-7K >^»^t^t-^Se*-r^ffl^nT^So * 
56Wfk^5t^ ft * L < «x PDB IVfc^ttS@a6T#^ni:PlW?£tt^Wt*S & 

^-^^©^j^n^w-r^^fe*^. ctxjcso< (r) & N cs) 

©#t#fll£ LT(*. mtdfx to— ^ (1-a) A, mtiW'tt 



wo 




PCT/JP2003/014119 



( 1 - b) 
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R 2 

OH \, w 

I O N N 




(2) (1) 

«ai8'(i). 



A:ti^©*6*sjB$ c t fc «fc «9 . -tts; ( i ) ns*SiffliMb£ 
f-^^AT^ k\ B^N?*<&tf e>nso ttz, mtmrna, o°c~2 o o°cm 
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±t?$mjM (i) {cfc^T, -ftit (2) ■wsnsffc^ujii. tkssb&i 




(4) (2) 

Kjgxig (n) 



■T^^s -ftxt (4) (it*. R'tiHtJISctlHl^) "e*$n^t^/i. -ft 
it (5) (£t4k A. mtiffjIBilia) "e^$ft£4b£$l£# U 'J >g?*SJte$ 

$£*c N -ftit (2) -cssn^b^tttdu TieaarEg a id tt^L*© 
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(2) 

Hiii era) 



(6) (^4>> A, m(i|Utei|5l#) T^ftM^^KS^HJ^A 

©^jhtin s^s^-ti-^cifCct^. (7) -zgkztizit&mzn, 

*>7 Wb^£ LT >T Wb U f"^ A. >>T Wb^ h U * A £ *>T Wb# U £ 
A N MiLTh'JiW^ X ^^^Vi-f^tlTl 5-?5?>-5 

£T\ h^v^O^^TS^^-lt^Citcj:^-^^ (2) ~e£$tl&4t& 

2£fC. ±IB^irn@ (III) te. -j&5£ (6) <k m=l-<^£*i£i#&, 

i©iij^«©7K^b^- h u ^ a (Sf * L < 2 ~ 3 #4Tv c i 

(cj;^, -h&ss (7) -e^n^b^5^ns-r€»ciinj:<. (4 

) T^£ft£4bl^«--«; (2) T-^$n^b^l^jtf -SCi^T^-g) 

o 

£HjH*§ (II) fccfctf (III) iC&^T, -fl£5£ (4) T*&ZtlZ4b&®tt, 
'J&t}(Djj& (#r?flBS6 1 - 2 4 6 1 8 3^£tzteJ. Med. Chem , 31, 2108 (1988) 
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(4) •vrnZtlZltS®^ Tim&TM. (IV) t^LZ<D$l 




mrniiu (iv) 



•?Ut>^ &%\<DJJ& - 1 9 4 5 1 5f) ©gSStCj;*K — IfexC ( 

8) frfc-^K (9) £MT-flSs£ do) ew. RU*ME&R»t) m$ 
JJBIB&Ig (IV) fC&^T, HttSC (8) T«**nSfl:£*Mi, &*KM&j* 

<b*&m*o i/4 2 2 4 4f) <s^L*««B*^«t*}iBftpriire**o 
*«wb^4»t4, pdb imwmt Lxmm^\ pdb iv^<e^*^OT^«c 
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cmttmwm wffett^au it wmmmut (copd) s 

&*#9Hftteifi!£&8¥ CARDS) d?©H^ ; (2) flfcfck 7 h t°-f££J# 
i& CA/£0, (AIDS) . ^p^- mau 

s msmmsu mmm&z&vm&. mm, mm. mm. m 

4) mx-i*. ummm. i^&mwxmm<D, mmwm^wim. ( 

5) m*.iis m$&, m.$m, mmk, mmmm, nmm^mm. m 
mm, mmmm, mm, mm?>, wmim*?? w mm 

(TNF a ££<£:') b#-f > (IL-1, IL-4, IL-630 ©§9-^ 

-tzmm <mm. mmmv-?r, msm*m&, ?u->m, mm, ma. 

it. <mmm. sw) ^f) ; (7) mt*. s&ysik eifaR ^t^i»^ 
& (^^fiE*>j:o j s^(DM©^t^) . m&wmBMo. mmmm-, (8) 

^ • tBtt^ctami^Ws ^mmmmitm. &mm%m. mmmmmm 

; o) m*.& mmm, -^m. ,*-y?m>. mwmmm^o 
mm-, do) wui\ >mmw±. wmm, mxm&ft, jm^*- afct* 

&mm. ; ( 1 1 ) arm:* «i^-MMJE. m%.m$mm. mmmm^mm, r 

(12) Mttxijf-7h-f^ mmm^. *?mn 
mm. mm*, wmmm, mnmmi, wmmo, ge^^e. 
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; (13) m*-& iftfoJE. 4>T^ ^ff5ifes >6flJI&> ^rtK^ & 

#j^^©> mmm; (h) jtoe^ m iflmrtig^ M£ 

i«J®3e. R&(ifiLtt& niRfi^bs ifaraffiifc. SM^JEs ito'N£3$a>ffi 
, K-S/***©. jfoff • ; (15) ^Mte^Ot^: 

. tfaffifc, 3BW7UM*-x GoodpastureJm^S¥. V>'W* U^^f-«k AIDS 

1 6) ^offecD^m otrtHu Sttiftfo -otf-rv;^ (mi 

ttjgu jfctt»«ssfe. feiMtm M&meu mm. it 

(copd) . mmw.u&mim (ards) qron^Kgg&jk *>\fctf 

ii)7ht e -t££*^ *£§l^ i;/k$&> ^teft^£Jm4£B¥ (aids) , y 

o>r kjbbs, is&m&ks mm&, mmmm. nam*. 

bWfctztiK ^©pdb ivrisb&jmu mzMftmm®mm%mmmm.£mM 
xmwmmmzmm-tz ztt* £^ mzxoimm immz n& c t^m± 

&®tsnzmzmMim±LT&ij?zmBmm, pdb ivpawj. 
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»J{c J: Sifc&EfFffl U ojftm&ck tfCOPDf c&l >Tfil£-r ©if £ L 

vim, wmm^m.m<m^n^o £ ^^(Dm^^n^nMMm^K 

. *WJ\it&tott., PDE IV la^ffltcSoX^^WPfflfe^^^fFffl 

immt^^&&fem<DmLtti&mMt L-m. ±ie©&ftaw£>*u 

.ft (COPD) . .%tt«i£iiJm^ (ARDS) fc<^*©ft!l<Dm«£ • ^utffcffiW 
±ie©^ft^W^Sft#(C*fLT, ^k^ftltt *?£L<l*»J 
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*\ 3ti# (») s ( 1 9 8 9), (2) igmfiaw^^jft. mug, <mmm 
amtk (1 9 9 4), ( 3 ) mm&mnmmm&m. % i jr. cm mmami 
d 9 9 5) &±zfi (4) mm. mrigsffc, cm m?m (1997) tcte 

mmi t&sm. mmu mmu a— 
tb*=i>hn-juLtzm\ cm : msmm. mmam h^&nzo 

So 

mm#i mmm. mmm. mm, mfmwMwwm&&<&. 
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£fc*6fcte, g^^D©SS}it^ ^+E3fciEB^^ (B^XIV) IS 

mg C/B) *K $F£L<teO. l~500mg (/B) WV^^o ttz 

s mttmtLTim-tzm&te. smoi~2oomg c/b) hjt?*)^ 

L< W:0.05~100mg (/B) *§g-e£>£ 0 $ ^FJt&^£'J£ LT{£ffllT& 
J#£tes iimoi~200mg (/B) mm-Z&K), $?3L<(;i0.05~100mg ( 

/b) mrr&So ±Mz&¥m%&&tf®^m&mmzm£^&mm^^x 

(±. A#©t^l (-Mffrt*flg> ^ . 

^gy pde wmftm 
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PDE IV?g1&(i> Ni chol son £<D>^}£ [Br. J. Pharmacol., 97, 889 (1989)] 

PDE lvor>rvif>f A« N mimmm&K>4*^$m?u-?yy7.7 4-\z 
&K>ftMLtzk<D*m^tZo PDB IVT-fV-b-V xfU>^'iJj-;i/« 
2Dg30% i: ft £ X o mu LT-20°C^# LTffl^f? LT&ffl U cAMP^Sf? 

[ 3 H] -cAMP (962 GBq/mmol ; TAis + MiW ©25^1 (lOO.OOOcpm) £ 
PDE IVT-T Vif -f A25/zl££ fed. TiSfififeCD'T •> a >M«fCjta 

£»£250tfl£Ui:o MM-ft^KiDMSOJC^U 1* (2.5 

>*;*^--> 3 (pH7. 5) : h »J X-±&^ (50mM) N ifrffcv 

^i/H7A (6mM) \ h U-T I — (2.5mM) N 5 - 7 ? L^f-^—tf ( 

4#g/ml) „ ^MmrJ^ys. y (0. 23mg/ml) „ cAMP (1#M) 

m4*>&8mm (agi-xs, 200-400 > k?*-a ; /< 

EfcffclfcflL 800xgTl 0»Bi»4l^iSIL^ ±«250/zl*/<>f7yWC 
»KU ACS- 1 1 (7A>> + A*±§!JcD*>>^U-£-) £5 mum*. [ 3 H] -7 
tV >©JfclWgtt*ft#2/ U- i/ 3 >Jj*y > ? -KXfflfe U PDB I Vfgte 

tm.4b&m<D=i> bti-McMi-^mm%^m-tnu so%mmm& (i c 30 ) 

Ot^Dt*«; h (Probit) ft(c«k*3^a6, 1 id^Lfc * 

ft^OttJBMfc^i LT«. PDB IVPfl^J£LT^icfcD£ftT^£uU:/5A [ 
(-) -4-[3- (v^n^V^Aot+i/) -4-^ h + ->7x-;l/]-2- 
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PDE IV RSSf^ffl 


5fe "feto 0511 R m -a. jMti 


0 . 0 6 7 


013 179 D l/J lu a 1yJ 


0 . 0 2 5 


ffi tfc (El] Q miUAM. 
ZJui f7'J 57 wy a -flfg 


O . O 8 4 


Z/Q 179 1 O v«l lu a 1?9 


0.031 


5*C /TCI 179 1 W1l p 1^ 


0 . 0 5 7 


tt? All 9 1 mik ami 
^ 00179 ^ i v/ic □ i?3 


0 . 0 8 8 


^ /res r7H ^ "J 1C ca tci 


0.026 


179 t o v; 1u C3 tv3 


0 . 0 8 2 


2 6 0Mb£tl 


o n 9 o 


S§8S0fl 2 7 0Mb^$3 




fg«50!l3 0<B<fb£1$j 


0 . 0 4 9 


H8S01]3 2 0Mb£& 


0. 0 2 8 




0.068 


mmm* i <z><b£«g 


O. 0 8 9 


StSfc0«4 3<*Mb£1$J 


0. 0 8 6 




0. 0 3 2 




0.028 


Hffi«95 6 0Mb£$l 


0. 0 2 3 


H850»l5 8 <Dit£® 


0. 0 3 5 




0.19 



£#<I8d6 t>n/-c 0 
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en v<D%mmt 

^-Y^^mmfO^J^y Mc N im-Z:&zm&TJl<zrz > (lmg) fe^tf 
7y»^> hT*S^£mkWB^Effi5xi0 9 ^#t;^a^7K (0.5ml) 

mmi—usm^ gmgmfcizmMLtzm&T^zrz^ (lmg/mi) <omm. 
(2) ta»i^^i/*y bK&v&fffi&fflD&m 

±15(1) ■Vtimjmfr&ft-o tz*JVi= y h ( 1 ffif 3 EE) ©MiUE<£rKonzet t-Ro 
ssler (=J>-fer-y h-UX5-) & [Arch. Exp. Path. PharmakoL, 195, 71 
(1940)] Kcfc«3fl!feLfco 

f?L/c^> h'<;l/k**-7U#£ (30mg/l. 2ml/kg) £JTOrt&W&C<i:f;:<fc«9 

At /Co W r.y^«AXnf®§§ (^f^l/6 8 3. >\-y<- KfcfcH 

) id^U 1 @&M«10ml/kg, 60HJ/^©iiJ^AX«^JfeL^o £/c. 
W0O>--n\*, =»y ho-/M-Cy?X (RY-111S. b##«) £&^L*:m» 
tft« [TV-241T. B*yt« (I*) §!0 fc\fctf^h 5^X^-1*-- [TP-602T 
. B*^m (80 SSQ £^LT. n¥Rffl7>"7 [AR-601G. B*yt« (80 SO 

TP-300T, B^Ttm Of*) Si] ^LTllDEESf^-y h [AP641G. BifMM. ( 
W) ] »CTs £tz, fofam*tfl&<&MmZ&*)>bfc%L3.~y h [AT601Gs B^ft 

m cm ] wbs#u ift#ie^ [wt-685g. a#ftm oho ] fcte^u/co 

&feLfcfmmmt>tltM, £M£smfc.\mMLtzBmT)\s7l >lmg/ml 
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7£*0&^LtZo fflfflk*m. Eft^fcK 2. 3, 4. 5. IK 15*J«fca«20» 
fC*j^S^iiJE©^s^tfa'J^-SC<i:(c«fc«9> ^IE©^ft0Tffi« (AUC) 



aaHfifiLhJM. U) - ( ] ^ g¥1I ^^ s _— _ - 1) xioo 



H3»©^^k^|t LTte. D U -f?^ SB207499 [>X- 4 - - 4 - [ 
3- 0>^o^>^;U4-^» _4_^ ^.> 7l -;i / ] ->^d^\^-9->- 1 - 
XArfUm* J. Med. Chea, 41, 821(1998)^iciei£) &&Zfu7J\s* 57 h 
[3- (v/^o^PtVM b*:/) — N— (3, 5-^DO-4-tf'j^;l/> 
-4 - (^7^d> h*-» ^<>XTi K] £ttEfflLfco 



WBBOJTWWKP-lflO- ( ^g^^ggSS* ) xioo 
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E D 50 : mg/kg (^P«#) 




0. 16 


mmm3 3<Dit-s®i 


0 . 3 3 




0.66 




0. 5 1 


SB207499 


> 2 0 



if 3 9 Mf5 > &V##VD-y1j K (LPS) WmWam 

C3H/HeN3j^Xicu 0. 5%CMC-Na(C«L/c^k^5^0. l~10mg/kg© 
fflJK*P»#U l^mkKii^^ >800ing/kg:fc«J;rjrLPS 5//g/k 

18#P H ^©ifllM4 | OTNFa»^ELISA^{C c I;«9iIiJ^U EDsoffi^Jjc^ ^3fc 
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S3 





E D 5 0 : mg/kg (Ig Pg^) 




0 . 2 2 


mmm3 3 nits® 


0. 10 




0 . 2 6 


SB207499 


3.3 



CYP2D6fei;0'CYP3A4(l>!tr^[5a*fPffl^, ^n^tlCYP2D6 / /AMMC^^X;l/-7 p 
•y b-T Vt f^-X? U-->^+-y h&\£aTYP3A4/BF(WX>'l/-7y h-r 

^L/Co -tUtt, NADPHj^fe^ 7 ^ ^ -^^xmm\^^m'K-f\^- 
H-^&U -etl-en^TtS^-e^^AMMC (CYP2D6) ;fcJ;tfBPC (CYP3A4) ^ 
AD U $ -€-n-TtlCYP2D6^m ^ * a V- A&J; ?>*CYP3A4f£3!^ ^p 1 / 

-A£»k 37°ct ; 3o#Pb ( h >*^--> 3 >» N ^nensbt ccyp2D6 : ^ 

^390nnk ^^^460nnk CYP3A4:Kj£e&;g N 409nnk mtm±, 538nm) 
ZMfetZ Ci{dJ:<9> CYP2D6*5 J:0*CYP3A4{C^S^PlWfFffl<£r^ U ^ 
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m. 4 





( I C so ; urn 


CYP2D6 


CYP3A4 


3US0iJ9 0Hb£ie3 


> 1 0 


8.5 




> 1 0 


6 . 2 




9 . 1 


0 . 9 8 



Hit (CYP2D6*5<tO'CYP3A4) Pl^ftffl*TO6 t>tl^o 



Hartley Mc£3ftttBreW»!LA:lX OVA (0P6T;l^ » «• 1 

tn^©A^024NfrH^{C^^«^ (BALF) ^0JRU EWfcifc»JS 
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^5 





E D 50 : mg/kg OiP&i*) 


mmm 9 oit^m 


< 0 . 0 3 


mmm 3 3 <D<t&m 


0.0 3 




0.3 6 



Hartley Y frt8m4k&®®mmm$:Q. 03~3mg/2mL/kg©ffl*-?*lP 

ft#U ^©lW:4I««Lf: LPS (Urftf'J-fr-y*^ K) 0. 
1 mg/mL *^"/5>f1f-*ffll>T30^Bg!RA$-ti:/=o LPS9RA©24NrraSfctwSt« 
(BALF) £@JRU Ufa, 



*6 





E D 50 : mg/kg (SIP&-50 




0. 1 2 


mmm 3 3 <on-&m 


0.0 9 




0 . 9 8 
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0.5 % CMC-Na IClBSILT. 100*5d;O'300ing/'10ml/kg<Dffl»T ! ^i|igPS-¥ 

1 & 6 E©5 y h i£. W&it&tot LT. *fgBflH»] 9 «fc tfHifefll 3 3 © 
iWb^WiO. 5%CMC-Na{C®j® LT. 1. 5&£a'25mg/5ml/kg©ffl*T$£fiit| 

tZo 
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mmm 9 . mm\ 3 3 <d\y&m* m- ?)v&\zm$m- ttztg, lmg/kg^ 

/Co 

4-tKo+i/-3- [l-*-*7-3- (fc?»J 4-^40 -fu\ZM 
-l-7x-;l/-l, 8-^-75 L, ;^V-2 (1H) 

(1) SBR&mo 1/4 2 2 4 4-J§-»cH&irC&j£L*:3- (h°'J v>>-4 — f 
^nk't>||if^ (17. 14g, 96mmol) &7KSM fc^ h U «5 ATWSifc (2N, 10 

0ml) ^TlB^MtoS^L^o MWCpH4~5«i:L> $t&W**>W\ 

s TkftU ^*t>T?ft»U ^#LT3- (f'J^>-4— r;i/) 
St (10. 15g, 70K) CD*£il£lttf:o 

'H NMR(DMSO-de) 6 : 2. 59(2H, t, J=7.6Hz), 2. 83(2H, t, J=7.6Hz), 7.25-7 
.27(2H, app-d, J=5.9Hz), 8. 44-8. 46 (2H, app-d, J=5.9Hz), 12.2K1H, br) 

(2) #^BS6 1 - 2 4 6 1 8 3 ^IcmCT&J&Ltz 4 -t Kn*->- 1 -7* 
— ;U-1, 8-t7f (1H) (2. Og, 8.4mmol) % 3 - (b° 
t):jy-4-jjV) T'nlftVSS (19.03g, 126ramol, 15eq.) t#UU>tt ($*J 
100ml) £»£U 150°Ce-^3n#W^L/-Co StJTFs ^JWLW^TKf- 
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isv^-efflmk. &m&%4kLtzo &$ntd®&&y 1*9 u-vvr 

?y j-lz\£tom$HL 4-thW-3- [l-tf*7-3- (t*'J^>- 
4--f;l/) yntfyu] -l-7t- ;l/-l, 8 —i-yf- 1 ) 2 (1H) 
> (1. 59g, 51%) Otf&B&mZo mp 206-208°C 

'H NMR(CDC1 3 ) 6 : 3. 06(2H, t, J=7.6Hz), 3. 67 (2H, t, J=7.6Hz), 7.20-7.2 
7(3H, m), 7. 23-7. 25(2H, app-d, J=4.3Hz), 7. 47-7. 62(3H, m), 8. 47-8. 49 (2H, 
app-d, J=4.9Hz), 8. 52-8. 58 (2H, m) 

2 

4-tKo^->-3- [l-^+V-3- (fcf'J 3 —4 AS) tVU] 

- 1 -7x-il/- 1 , 8 : J>- 2 (1H) -tV 

(1) 3- (t°U i^>-3— OV) ^D^>i (10. Og, 67mmol) N 10X'<5y 

(lg) . J-)\< (lOOmL) ix^/-jl/ (lOOmL) ©M£r 
«I*7k*»BI»T, #£&»L^o »H*aM6U ft»LT3 

- (ey$»-3->oi/) yoh^yi ao.2 g , £*t/-c 0 

'H NMR(DMSO-de) <5 : 2. 52 (2H, m), 2.8K2H, t, J=7. 6Hz), 7. 27-7. 31 (1H, 
app-dd, J=4.6Hz, 7.9Hz), 7. 63-7. 67(1H, app-dt, J=7. 9H, 1.7Hz), 8.38-8. 
40C1H, app-dd, J=1.7Hz, 4.6Hz), 8. 44-8. 45C1H, app-d, J=1.7Hz) 

(2) #r^BS6 1 - 2 4 6 1 8 3^(C^l;T^L/c 4 - t hW-l-7x 

S-j-yj-V ity-2 (1H) -icy (402mg, 1.7mmol) N 3- ( 
kT U >- 3 - -f y a t e * >^ (3. 81g, 25. 2mmol, 15eq. ) <h U U >S? ( 

lomo &im\\ tmmmnu 4-tKD+->-3- u-**v- 

3- (h°<J v>>-3 -- OU) T'utVl/] -1-7x^-1, 8-t7f'J-» 
-2 (1H) -tfV (283mg, 45%) &i#/c„ mp 219-220°C 
'H NMR(CDC1 3 ) d : 3. 09(2H, t, J=7.3Hz), 3.67(2H, t, J=7. 3Hz), 7.20-7.3 
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7(4H, m), 7. 50-7. 61 (3H, m), 7. 75-7.78(lH, app-d, J=7.6Hz), 8. 46-8. 58 (4H, 
m) 

£j%ffJ3 

4-bKo+>'-3- [l-**7-2- (try S»- 3-^/1/) x-TM - 
1 -7i-;l/- 1, 8-i-7f-V ! J>-2 (1H) 

(1) 2- mmMm& (13. 2g, 75.6mmol) 

;l/ (lOOmL) ffifflfttc. 0.5mol TKK^U^A/i^y-yWgjft Q50mL) £ 

try s»-3 — r^p> s^K ao.6g,«fl«j) £^/c 0 

(2) #13336 1 - 2 4 6 1 8 3 mzmCT&f&Ltz 4 - 1 Kn*->- 1 -7x 
^;l/-l, (1H) (712mg, 3.0mmol) , 2- ( 
b'U : Jy-Z-4)V) Wm (8.23g, 60mmol, 20eq.) t# l ) V >Wt (10ml) 

K £j»l tfmiztiffiL. 4-tKn**>-3- [l-**V-2- (t°U 
v>>-3 — (JU) xf;l/] -l-7x-^-l, 8-t7f'Ji?>-2 ( 1 H) 

(203mg, 19%) £^/c 0 mp 186-188°C 
'H NMR(CDCla) 5 : 4. 67 (2H, s), 7. 21-7. 29(3H, m), 7. 53-7. 74 (5H, m), 8.5 
2-8.55(2H, app-d, J=7. 9Hz), 8. 57-8. 59 (2H, app-dd, J=1.7Hz, 4. 6Hz) 

£E$fflJ4 

4-th*D + i/-l- (3--hD7x-^) - 3- [l-**7-3- (tT 

yy>-4-' r^u) ypb\>i/] -1, s-wjy>-2 (ih) 

(1) B0$ftH!$O 1/4 2 2 4 4-^{C*PL:T^L/c2 - (3--ho7x- 
;l/7^/) -nf (5.00g, 18.3mmol) (CI, a o i£ V (90ml 

h 03«J£ : y*^y>6.7ml, 54. 9mmol) &*3>o < «9 <h*^30^WT?STLfCo 
3^Fam Sttj^ (150mg) ^iQX.T. 30^a^ML/c o 6«LfcSk 
S£U «BET*«LT. 1 — (3 — — ho7x-^) — 2H— t°U K [2, 3 
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-d] [3, 1] **W>-2, 4 (1H) : J*>>$&tjm&m (5.32g, % 
*W) OiS^ifco mp 209-212°C(dec. ) 

'H NMRCCDCl 3 ) 6 : 7. 33-7. 38(1H, app-dd, J=4. 9Hz, 7. 9Hz), 7. 70-7. 74(1H 
, app-td, J=1.7Hz, 7.9Hz), 7. 75-7. 81 (1H, app-dt, J=0.7Hz, 7.9Hz), 8.27-8 
.28(1H, app-t, J=2.0Hz), 8. 39-8. 43(1H, app-ddd, J=1.7Hz, 2.0Hz, 7. 9Hz), 
8. 51-8. 54(1H, app-dd, J=2.0Hz, 7.6Hz), 8. 50-8. 58(1H, app-dd, J=2.0Hz, 4. 
9Hz) 

(2) fc^Ts voySI^^ (2.99g, 18.7mmol) f-;U7-b hT $ K 
(28ml) ^fC. akjfcfltf-HJSA (^60X, 933mg, 23.3mmol) £fln>U 7m<D 

m$m*>z>iz'zfflfru mttLtzo *&t> i- (3--ha7x-^) - 

2H-t''JK [2, 3-d] [3, 1] **W>-2, 4 (1H) ^t>^ 

trfs^i (5.32g) iz.faz.vmLtz®m*mz.tz.®., m°cxmrm^Ltz 0 

titdBrWa&ZMU TkSfeU ^iLT3-x 4 - b Ko* 

•>- 1 - (3--ho^x~;l/) -1, 8-^7^'j^y-2 (1H) —*y ( 
4.42g, (1) i)^(D2XWmm%) (Dl&m&fflZo mp 309-312°C(dec.) 

'H NMRCCDCl 3) 6 : 1. 44(3H, t, J=7.3Hz), 4. 49(2H, q, J=7. 3Hz), 7.24-7. 
29(1H, m), 7. 60-7. 64 (1H, app-ddd, J=1.0Hz, 2.0Hz, 7.9Hz), 7. 69-7. 75(1H, 
app-t, J=7.9Hz), 8. 16-8. 18(1H, app-t, J=2. 0Hz), 8. 33-8. 37(1 H, app-ddd, J 
=1.0Hz, 2.0Hz, 7.9Hz), 8. 51(1H, s), 8. 52-8. 54(1H, app-dd, J=2. 0Hz, 4.0Hz 
), 14.55QH, s) 

(3) 3 -x F + i/^;t/^- 4 - 1 Fd+->- 1 - (3--ho7x-;W 
- 1 , 8 i?>-2 ( 1 H) (4. 42g, 12. 4mmol) 'j 
OA (2.44g, 43.4mmol) e>7k*&& (18ml) &jmz., -maMMmttZo fe^i 

(i50mg) &jjaz.ioammu %MLtz 0 '&&ntzmtzm&TT>\\i£-m*kfc 

U Vrtoto&smU ft»LT4-fc Kn*->-l- (3--Fo7x 
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-;u) -1, S-J-7TVi?>-2 (1H) -*y (3.52g, f&mm <m&* 
mtZo mp 293-295°C(dec. ) 

'H NMR(DMSO-de) 5 : 5.97(1H, s), 7. 28-7. 33(1 H, app-dd, J=4. 6Hz, 7.9Hz 
), 7. 78-7. 81 (2H, m), 8. 20-8. 33(3H, m), 8. 40-8. 43(1H, app-dd, J=2. 0Hz, 4. 
9Hz), 12.0K1H, brs) 

(4) 4-t Kp^v- 1 - (3 --hD7x-Jl/) -1, 8-^-7^U^>- 
2 (1H) (2.5g, 8.83mmol) t&J&W 1 - (1) TgS£iL*:3- (b°'J 

^>-4--Tyl/) /Dt't^i (19. 87g, 131mmol, 15eq.) i^'J U >^ OftlO 
0ml) &ig£U £»J1 i|Hj^®^fp^LT4 - t Kp+->- 1 - (3 h 
a-7x-yl/) -3- [l-;**v-3- (fcf'J 4 --Ol/) yotVU] -1 
, 8-^^U^>-2 (1H) (1.98g, 54K) £^c 0 mp 174-177°C 

'H NMR(CDC1 3 )£ : 3. 05(2H, t, J=7.3Hz), 3.63(2H, t, J=7.3Hz), 7.20-7 
.22(2H, app-d, J=5.9Hz), 7. 27-7. 31 (1H, app-dd, J=4. 6Hz, 7.9Hz), 7.60-7.6 
4C1H, app-ddd, J=1.0Hz, 1.6Hz, 7.9Hz), 7. 73-7. 78(1 H, app-t, J=7. 9Hz), 8. 
16-8. 18(1H, app-t, J=2.0Hz), 8. 35-8. 39(1 H, app-ddd, J=l. 0Hz, 2. 3Hz, 8. 2H 
z), 8. 47-8. 49(2H, app-d, J=5. 9Hz), 8. 52-8. 54(1H, app-dd, J=2. 0Hz, 4. 6Hz) 
, 8. 55-8. 59 (1H, app-dd, J=2. 0Hz, 7.9Hz) 

£/jfcflJ5 

4-t Ko*->- 3 - (l-t+V-2-7x-yl/if;l/) -i-7x-^- 
1, i?>-2 (1H) 

(1) #&TO6 1 - 2 4 6 1 8 3-^{ciiC:T^L/c4-t Ko+->-i-7x 
-;l/-l, 8-±7?-ViS>-2 (1H) -*> (1.19& 5.0mmol) £**fb* 
bU^A (#j60%, 200mg, 5.0mmol) fcDMF (10ml) &toAjkM<Dft&jbqgT-f 
Z£T*m&LimtLtZo 7 jL-JUT-b^JWuV K (0.8ml, 6mmol) * 

tt*6»dU TkftU ^^LTl -7x-;l/- 4 — 7x— yUT-fe h4-->— 1, 8 
-:>-7^'J^>-2 (1H) (1.34g, 7550 
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mpl79-180°C/DMF-H z O 

'HNMR(CDCl 3 )<y :4.01(2H, s), 6. 77(1 H, s), 7.060ft dd, J=4. 9Hz, 7. 9H 
z), 7. 24-7. 28(2H, m), 7. 38-7. 60 (8H, m), 7. 63(1 H, dd, J=2.0Hz, 7. 9Hz), 8. 
44(1H, dd, J=2.0Hz, 4. 9Hz) 

(2) 1 -7x— ;U-4 -7x— hl-is- 1, 8-±7^V iS>-2 (1 

H) (1.34g, 3.7mmol) „ h y z-T-jVT I > (379mg, 3.7mmol) . *>T> 

flirt 'J >7 A (491mg, 7.5mmol) . 18-7-5-7>-6 (197mg) iC$mhJ^> (35 

mo ^m^mmr-mmLtzo mumm^m* v u ^ A 7 x^i ^dd^ 

Lfco t>ftfc^£:7 y •> ^ # 7 A 7 o h 7 j -(CJ: 
L4-t Ko + ->-3- (l-^+v-2--7x^l/Jif-;l/) - 1 -7x^- 
1, 8-^-7^U^>-2 (1H) (583mg, 44%) ©|gft*»^ 

mp 169-170°C 

'HNMR(CDCl3)<5 :4.64(2H, s), 7. 21(1H, dd, J=4. 6Hz, 7. 9Hz), 7.25-7.38 
(7H, m), 7. 49-7. 64(3H, m), 8. 52(1H, dd, J=2. 0Hz, 7. 9Hz), 8. 56(1H, dd, J= 
2.0Hz, 4.6Hz) 

£/3<fflj6 

4-tFo^->-3 - (l-**V-3-7 *-ji7°ut°M - I -7 *-Jl 
-1, 8 -^"7^ 2 (1H) 

. ^-»J5i|ll^|{c^U 4-tFn + ->-3- 

yotVU) -l-7x-;l/-i, 8-;>-:7^y >>>-2 (1H) (2X ^ 
jRsft 51ft) ^#^0 mp 233-234°C 

'H NMR(CDCh)(5 : 3. 03(2H, t, J=7. 3Hz), 3. 64(2H, t, J=7. 3Hz), 7.12-7.2 
6(8H, m), 7. 46-7. 60(3H, m), 8. 53(1H, dd, J=2. 0Hz, 7. 9Hz), 8. 56(1H, dd, J 
=2.0Hz, 4.9Hz) 
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4-hKa + ->-3- [l-**7-3- (4--hD7x-;b) ypbVl/] 
-l-7x-;i/-l, *-i-y?*)i?>-2 (1H) -*7 

"J K£ffl^\ -^^]5<fc|5Ht{C^U 4-hKo + >>-3- [1-4-+7-3 

- (4--hP7x-^) yntvu] -i-7x-;i-i, 8 -i-y^v : Jy- 

2 (1H) tZXWm, 52%) £*#fco mp 215-217°C 

'H NMR(CDC1 3 ) 6 : 3. 14(2H, t, J=7. 3Hz), 3.68(2H, t, J=7. 3Hz), 7.20-7.2 

5(3H, m), 7. 39-7. 42(2H, app-d, J=8. 2Hz), 7. 47-7. 62(3H, m), 8. 10-8. 13 (2H, 
app-d, J=8.6Hz). 8.53C1H, dd, J=l. 7Hz, 7.9Hz), 8.57(1H, dd, J=l. 6Hz, 4. 

6Hz) 

4-tKo+->-3- [l-**7-3- (4->7;7x-;l/) 7 P fcVl/) 
-1-7x^-1, 8-^7^U -77-2 (1H) -*7 

U K£ffll»\ ^*fl5£H»te*fl?U 4-tF'D+->-3- [l-**7-3 

- (4->7;7x-;i/) ypt°;u] -i-7x-;i/-l, 8-^-7^ , ;-7>- 
2 (1H) (2HSR2& 58%) ^#^o mp 248-249°C 

"H NMRCCDCU) 5 : 3. 09(2H, t, J=7.3Hz), 3.65(2H, t, J=7. 3Hz), 7.20-7.2 
6(3H, m), 7. 34-7. 37(2H, app-d, J=8. 2Hz), 7. 46-7. 62 (3H, m), 7.53-7.56(2H 
, app-d, J=7.9Hz) , 8. 53(1H, dd, J=l. 7Hz, 7. 9Hz), 8. 57(1H, dd, J=l. 7Hz, 
4. 6Hz) 

£^ff[9 

4-hKo + i/-3- [1-^-^7-3- (3--ho7x-;l/) 7 , Dt°;l/] 
-l-7x-;U-l, 8-^-7f-U -7 7-2 (1H) 

7x^l/7^Wn , J K©ffcbDKl> 3 -^hn7x^7'Dk t ^;^D 
U F*ffil»v> &j&m5 tmiHZimU 4-tKo^>-3- [l-**7-3 
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- (3 -_hD7x-;l/) - 1 -7x^1/- 1 , S-i-yj-i) vy- 
2 (1H) (2IHJRI& 27ft) £*#/c 0 mp 164-166°C 

'H NMR(CDC1 3 )5 : 3. 14(2H, t, J=7.3Hz), 3. 68(2H, t, J =7. 3Hz), 7.20-7.2 
5(3H, m), 7. 39-7. 45C1H, app-t, J=7. 9Hz), 7. 47-7. 61 (4H, m), 8.01-8.06QH 
, m), 8. 11-8. 13C1H, m), 8. 52-8. 55(1 H, app-dd, J=2.0Hz, 7.9Hz), 8.56-8.58 
(1H, app-dd, 2.0Hz, 5.0Hz) 

1 0 

4-tKo+^-3 - [1 -4-4- V- 3 - (2-JihD7x-;l/) 7>ntVl/] 

- 1 1 , 8-i-73-i) (1H) 

U K*fflV\ ^r^J5<i:|5j^|c^U 4-hKo*->-3- [l-**y-3 

- (2--Fd7x^) :/nfcVl/) - 1 -7i^- l, 8-^7^U>>>- 
2 (1H) (2I*UR*& 58X) £^Co mp 238-240°C 

'H NMR(CDC1 3 ) S : 3. 30(2H, t, J=7. 9Hz), 3. 70(2H, t, J=7. 9Hz), 7.20-7.2 
5(3H, m), 7.31-7.40C2H, m), 7. 46-7. 59 (4H, m), 7. 91-7. 93(1H, app-d, J=7. 
9Hz), 8. 53-8. 58 (2H, m) 

ME 1 1 

4-hKp^>-3- [i-^y_3_ (2-y77 7x^l/) 7°u¥jV\ 
-l-7x-;l/-l, 8-^->'5 1 'J^>-2 (1H) 

7x^7-bWo'J K<Dftb*)iC. 2->7y7x^7 , Dh°t-;^D 
U K*fflli\ ^^15 i|^«(caw^U 4-h Ku+v-3- [i-^-^y-3 

- (2->7;7x-/l/) ^DtVU] - 1 -7x^-1, 8-^y^U-^>- 
2 (1 H) (2IgM 5250 mp 226-227°C 

*H«CDC1 3 )<5 :3.26(2H, t, J=7. 3Hz), 3. 67(2H, t, J=7. 3Hz), 7.20-7 
.37(5H, m), 7. 44-7. 61 (5H, m), 8. 53-8. 58 (2H, m) 
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1 2 

4-tKDt">-3- [1 -4-^7-3 - (3->7;7i^l/) 7°P t'yU] 
-1-7x^-1, 8-^7f'jy>-2 (1H) 

7 xx;ur-fef7i/? p y Koftb^f^ 3 - >ry 7 i-^P t°^;i/^ p 
'J £fifcm£l^«K*ftU 4-hKn+v/-3- [l-**V-3 

- (3->7/7x-;l/) 7°Df;V] -1-7x^-1, 8-^7^U'7V- 
2 (1H) (2IgJR^s, 30X) &mtio mp 219-220°C 

'H NMR(CDC1 3 )<5 : 3.06(2H, t, J=7.3Hz), 3. 64(2H, t, J=7. 3Hz), 7.20-7 
.25C3H, nO, 7. 32-7. 38(1H, t, J=7.6Hz), 7. 45-7. 62 (6H, m), 8. 52-8. 55 (1H, 
dd, J=2.0Hz, 7.9Hz), 8. 56-8. 58(1H, dd, J=2. 0Hz, 4. 6Hz) 

1 3 

4-tKo+->-3- [l-:*-*y-3- CA-Zf-jvy x-yu) ^Ptvu] 
-1-7x^-1, 8-i-7?-Vi?>-2 (1H) 

7 x— 4'7-fef7l>* p U K©ftfc*>KU 4 -jtf-A/7 x-^7n b'^xyi/? p 
•J K*ffll\ ^fiJc«5 tR»»cliffU 4-tFo^>-3- [1-^7-3 

- (4->fil/7x- yl/) 7°PtVU] - 1 -7x-/l/- 1 , 8-^-7^'J-7>- 
2 (1 H) GZjgJR^, 22%) &mz 0 mp 232-234°C 

'H NMR(CDC1 3 ) <5 : 2. 29(3H, s), 2.99(2H, t, J=7.6Hz), 3. 62(2H, t, J=7 
.6Hz), 7. 03-7. 06 (2H, app-d, J=7.9Hz), 7. 11-7. 14 (2H, app-d, J=7.9Hz), 7. 
18-7.26C3H, m), 7. 46-7. 60 (3H, m), 8. 50-8. 56 (2H, m) 

&f&M 1 4 

4-tKo+'>-3- [1-^^7-2- (3-> h + ->7x-;u) xf7U] 
-1-7x^-1, 8-t7fU^>-2 (1H) 

?K#T> #M¥6 1 - 2 4 6 1 8 3-^-(CipL;T^L/c4 - 1 Ko + ->- 1 - 
7x-^-l, 8-^-7f-»J -7>-2 (1H) (504mg, 2. 12mmol) ©DM 

(20ml) »C7jc*^hU^A (60%, 167mg, 2.0eq.) £fy]x.7k^©f££ 

^y-r^fe (3o#*§jg) mzLimtLtio 3 h^«>7x-yi/r 
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-fefvl/^u'J K (410mg, 2.22mmol, 1.05eq.) %1m?Ltz®., ^MTimitZo 

Kd^->-3- (3-^ h + ->7i-;W -l-7 

*-)V-\, B-±y^Ui^>-2 (lH) -*V (423mg, 52%) ^Wz 0 
mp 173-174°C 

'H NMR(CDCl 3 )<5 : 3. 79(3H, s), 4.62(2H, s), 6. 81 -6. 90 (3H, m), 7.18-7.2 
9(4H, m), 7.49-7.64C3H, m), 8. 50-8. 54(1H, app-dd, J=2. 0Hz, 7. 9Hz), 8.55 
-8.58C1H, app-dd, J=2. 0Hz, 4. 6Hz) 

5 

4-t Kp^>-3- [l-^y-2- (4-^ F + y7x-;P) - 
1 -7*.—J\y- 1 , 8 -^^U ^>-2 (1H) 

3- y h + ^^i^-yl/T-fe^U^o y K©ftb*9*c, 4-^ h^->7^-yUT 

■^wp'i K*ffli\ ^»ji 4tmmimr?u 4-t kp*->-3- ci 

-**V-2- (4-^ h + '>7x-^) xf/t/] -l-7i^l/-l, 8 -± 
7?V i S>-2 (1H) (55%) *%tZo mp 190-191. 5°C 

'H NMR(CDC1 3 ) 6 : 3. 80(3H, s), 4. 58(2H, s), 6. 80-6. 90 (2H, m), 7.18-7 
.30(5H, m), 7. 49-7. 63 (3H, m), 8. 49-8. 53(1 H, app-dd, J=1.9Hz, 8.1Hz), 8. 
55-8.570H, app-dd, J=1.9Hz, 4. 9Hz) 

1 6 

4- t Kp + ">-3- [l-^v-2- (2-y h*i/7*-jV) x^U] 
-l-7x-;l/-l, 8 -^7?-ij >>>-2 (1H) 

3-^ h*->7 *-J)sT-te3-JU?aV RDftb*9JC. 2-p< x-=.yl/T 
^Wd'J K£ffll\ £j£0U 4i|^||tc||f^U 4-hKo + ->-3- [1 
-**7-2- (2-p< h + >7i-;l/) - l - 7x-;l/- l, 8 

7*ys»-2 (1H) (50%) £*§fc 0 mp 203-205°C 

'H NMR(CDC1 3 )<5 : 3. 78(3H, s), 4.61(2H, s), 6. 90-6. 98 (2H, m), 7.12-7 
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. 15C1H, m), 7. 19-7.23QH, app-dd, J=4. 9Hz, 7.6Hz), 7. 27-7. 33(3H, m), 7. 
49-7.64C3H, m), 8. 51-8. 54(1H, app-dd, J=l. 9Hz, 7. 8Hz), 8. 56-8. 58(1H, app 
-dd, J=1.9Hz, 4.9Hz) 

igrJ&fflJ 1 7 

4-tKo^->-3- [1 2 - (2-^i^l/) - 1 -7 

71/- 1. 8-^7^'J^>-2 (1H) 

p U K*ffli\ £nm\ l 4 iR»tcSM^U 4 - 1 Fp*->- 3 - [ l -**v 
-2- (2-f-i^U) 3-3- Jl>] - 1 - 7i-;l/- 1, 8-^-75 1 y^>-2 ( 
1 H) > (26%) ZfflZo mp 197-199°C 

*H NMR(CDC1 3 )<5 : 4. 86(2H, s), 6. 98-7. 01(2H. m), 7. 19-7. 30 (4H, m), 7 
. 50-7. 64(3H, m), 8. 51-8. 54(1H, app-dd, J=2. OHz, 7. 9Hz), 8. 56-8. 58(1H, ap 
p-dd, J=2.0Hz, 4.6Hz) 

&$mi 8 

4 - 1 Kp*->- 3 - [1 -**V- 2 - (4--hD7i-;t/)if;l/] - 
1 -7x^;l/-l, 8-^7^Uv^>-2 (1H) 

3-> h + ^7x-^7-trf;^D'J K©ffcbt)tC N 4 hu7x-;l/7-tr 
p U K*ffll\ ^fife^I 1 4 tl^BMcjftft: U 4-hKn*->-3- [ 1 - 
^V-2- (4--FD7x-;b) j^U] - 1 - 7i-jl/- 1, 8 -i-yf- 
V i?>-2 (1H) (20%) Zmtio mp 223-227°C 

'H NMR(CDC1 3 ) £ : 4. 74(2H, s), 7. 21-7. 26(1H, dd, J=4. 6Hz, 7.9Hz), 7. 
26-7.29(2H, m), 7. 44-7. 49 (2H, app-d, J=8.6Hz), 7. 49-7. 65 (3H, m), 8.17-8 
.22(2H, app-d, J=8. 9Hz), 8. 52-8. 55 (1H, dd, J=2. OHz, 7.9Hz), 8.57-8.60OH 
, dd, J=2.0Hz, 4.6Hz) 
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i$im\ 1 9 

4 - h Ko+->- 3 - (3 ho7i^;l/) x-^M - 

1-7x^-1, 8 -*-7f-y v f >- 2 (1H) 

3-^ h^>>-7 i-yU7-t?^;U^D U K©ftb?)l^ 3 --FP7x-;l/7-t 
f-^pU K*fflt\ ^ffll 4<k|^«tciif|FU 4-tKo^>-3- [1- 
(3--hD7x-;l/) i^yl/] -1-7x^-1, 8-^-75^ 
yy>-2 (1H) -*y (37%) £*#fco mp 157-161°C 

'H NMR(CDC1 3 ) 6 : 4. 75(2H, s), 7. 21-7. 26 (1H, dd, J=4. 6Hz, 7. 9Hz), 7. 
26-7.40C2H, m), 7. 48-7. 67 (5H, m), 8. 13-8. 17 (2H, in), 8. 52-8. 55(1H, dd, J 
=1.7Hz, 7.9Hz), 8. 58-8. 60(1H, dd, J=l. 7Hz, 4. 6Hz) 

£3Jm\2 0 

4 -h Ko + ->- 3 - [1 - (2-— hD7i^.;l/) xf-;l/] - 

1 -7*—Jl<-l, 8-t7f'J^>-2 (1H) 

3- ^ h + ^^i-yUT-trf-yU^DU KOftfrOte* 2-^ho7x-yl/7t 
d »J K*ffllr\ 1 4 ill^C^L. 4 - b Kd*->- 3 - [ 1 - 

**v-2 - (2--hP7x^;i/) x?vi/| -i -7x-;i/-i, 8-^-7^ 
y^>-2 (1H) (41%) &miZo mp 194-195°C 

'H NMR(CDCb) 6 : 5. 02(2H, s), 7. 21-7. 25(1H, dd, J=4. 6Hz, 7. 9Hz), 7. 
30-7.34(3H, m), 7. 47-7. 66 (5H, m), 8. 16-8. 20(1H, dd, J=1.3Hz, 8.2Hz), 8. 
51-8.54QH, dd, J=2. 0Hz, 7.9Hz), 8. 58-8. 60(1H, dd, J=2. 0Hz, 4. 6Hz) 

&®M2 1 

4- fc Kn*->-3- [l-**7-2- (2, 5-v?> h + ->7x-;l/) JL 
f-M - 1 -7x-^- 1, 8-^7^'J^>-2 (1H) 

3-/ h**>7 iL-JVT-tef-Jl'taV K©ft*>9fC 2, 5-vM |>^^7x 
•^UT-fe^t/* D y K3rW\ ^JSfcflJ 1 4 tPl^C^fpU 4-tKo + y-3 
- [l-^V-2- (2, 5-i^ h+->7x-;i/) xf-yl/] - 1 -7x^;b 
-1, 8-^-7^y^>-2 (1H) (56%) &mtz 0 mp 159-161°C 
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'HNMR(CDC1 3 )<5 : 3. 74(3H, s), 3. 77(3H, s), 4.58 (2H, s), 6. 71-6. 84 ( 
3H, m), 7. 19-7.24QH, app-dd, J=4. 6Hz, 7. 9Hz), 7. 27-7. 33 (2H, ra), 7.49-7 
• 64(3H, m), 8.51-8.54QH, app -dd, J=2. OHz, 7.9Hz), 8. 56-8. 59(1H, app-dd. 
J=2.0Hz, 4.6Hz) 

^mM2 2 

4-t [l-^v_2- ( 3 , 4-iM ^->7x^l/) x. 

~ 1 -7x-;l/- 1, v>>-2 (1H) 

3- * h + i/7x-yl/T-i?^l/^DU FCDffcfr^C. 3, 4-^^->7x 
-;i/7tfy^D-j K£/HK £r»Ji 4<tlWt-Ji^U 4-fc Kd*->-3 

- [1-^4-7- 2 - (3, 4-^h + ->7x-;U) ifvU] - 1 -7x-;b 
-1, 8-^-7f-»;^>-2 (1H) (52%) mp 161-163°C 

'H NMR(CDC1 3 )<5 : 3. 86(3H, s), 3.87(3H, s), 4.58 (2H, s), 6.85(3H, app 
-s), 7.19-7.23QH, app-dd, J=4. 6Hz, 7.6Hz), 7. 25-7. 29 (2H, m), 7.50-7.65 
(3H, m), 8. 50-8. 57 (2H, m) 

£/CT2 3 

4- t Ka*->-3- [1 (3, 5-v^ h + y7x^) x 
f7l/] - 1 -7x^-1, 8-*-:7*y$»-2 (1H) 

3-p< h+->7ximWniJ K©ftb«3*^ 3, 5-^h^7x 
^7*Wd«J K*ffll\ £j&m 4tBWHcJ»ffU 4-t Ko**>-3 

- [1-^*7-2- (3, h + y7x-;l/) xf;i/] -1-7^ 
-1, 8-*-7f-U5»-2 (1H) (35%) *#fc 0 roP 169. 5-171°C 

'HNMR(CDC1 3 )<5:3.77(6H, s), 4.58 (2H, s), 6. 38-6. 40(1H, app-t, J= 
2.3Hz), 6. 45-6. 46(2H, app-d, J=2.3Hz), 7. 19-7. 24(1H, app-dd, J=4.6Hz, 7 
.9Hz), 7. 25-7. 30(3H, m), 7. 52-7. 63 (3H, m), 8. 50-8. 54(1 H, app-dd, J=2. OHz 
, 7.9Hz), 8.55-8.580H, app-dd, J =2. OHz, 4.6Hz) 
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4-th'D+->-3- (2, 4-^|>^7i-;l/)i 

?7l/] -l-7x-;l/-l, 8-*7^U-7>-2 (1H) 

3- ^ h^->7x^7tWD'J K©ffcfc9l^ 2, 4-^h + ^7x 
.^l/T-fe^U? n 'J K£rflH\ £fifc0] 1 4 <fc|5|*!McliftU 4 - t Ko + ->- 3 
- [l-**V-2- (2, 4-^h^->7x-^)i^l'] - 1 -7i-;b 
-1, 8-^7^'J-7>-2 (1H) (19%) ^Wco mp 200-202°C 

'H NMR(CDCU) 6 : 3. 76(3H, s), 3. 82(3H, s), 4.54 (2H, s), 6. 46-6. 50 ( 
2H, m), 7. 01-7. 04(1H, app-d, J =7. 2Hz), 7. 18-7. 23(1 H, app-dd, J=4. 6Hz, 7 
.2Hz), 7. 27-7. 33(2H, m), 7. 49-7. 63 (3H, m), 8. 50-8. 54(1 H, app-dd, J=2.0Hz 
, 7.9Hz), 8. 55-8. 58(1H, app-dd, J=2.0Hz, 4.6Hz) 

£tJ%fi]2 5 

4- tFo+->-3- [l-**7-2- (4->7y7x-^) - 

i-7x-;i/-i, s-i-y^') ! J>-2 (ih) -*v 

3- / h + y7x^7-irWo'J KCDftb^J^ 4 - *>7V 7 x— JUT-k 
p U K£ffl^\ &!&m 1 4 t|S|«(ca^Ls 4 - 1 Ko + ->- 3 - [ 1 - 

^7-2 - (4->7;7x-;W xf;l/] -l-7x-;l/-l, 8-^7f- 
U^>-2 (1H) (18%) tntZo mp 227-230°C 

'H NMR(CDCU) d : 4. 69(2H, s), 7. 21-7. 25(1H, dd, J=4. 6Hz, 7. 9Hz), 7. 
25-7.29(2H, m), 7. 39-7. 42 (2H, app-d, J=8. 2Hz), 7. 50-7. 68 (3H, m), 7.61-7 
.64(2H, app-d, J=8. 2Hz), 8. 51-8. 55(1H, dd, J=2.0Hz, 7. 9Hz), 8. 57-8. 59(1H 
, dd, J=1.6Hz, 4.6Hz) 

jt$M2 6 

4- tKaf>>-3- [1 -**7-2- 

x — if-A-] - 1 -7x^-1, 8 2 (1H) 

3-> h + ^7x-;l/7W^D'J K©ft*>*3C N 4-ih + ">*M'-^ 
> 3^U7 x^UT-br^^^ a >J K*fflC\ 1 4 i^fcic&ttU 4 — b K 
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o*->-3- [l-^y-2- (4 -x h + ->*;UaK— -/Mf-;U-7x— yl/) J. 

-l-7x-;l/-l, 8-^-^^'J^>-2 (1H) (22%) 
/Co rap 156-158°C 

'H NMR(CDCU)5 : 1.25C3H, t, J=7. 3Hz), 3. 60(2H, s), 4. 14(2H. q, J=7 
.3Hz), 4.62C2H, s), 7. 18-7. 23(1H, dd, J =4. 6 Hz, 7. 9Hz), 7. 26-7. 29(6H, m 
), 7. 49-7. 64(3H, m), 8. 50-8. 53(1H, dd, J=2. 0 Hz, 7. 9Hz), 8. 55-8. 57(1H, dd 
, J=2.0Hz, 4.9Hz) 

&f&M 2 7 

4-tKn+->-3- il-**v-2- x.-)V) xsf-n,] 

-1-7x^-1, 8 -^yf- 2 (1H) 

3- y h + i/7x-;l/7tWD'J KcDftb^fCs 4-^;l/^n7 J L^I/T 

-fe^;i/^p'j K*ffli\ 4tmmimr?u 4-t kd*->-3- [i 

-^-^V-2- (4 -7Jl*v7 x.—)V) x.^Jl>] - 1 -y ^jz.jV- 1, 8-^ 
7^U^>-2 (1H) (43%) ^rlf/Co mp 185-187°C 

'H NMR(CDC1 3 )S :4.61(2H, s), 6. 70-7. 62 (2H, app-t, J=8.6Hz), 7.19- 
7.28(5H, m), 7. 52-7. 65(3H, m), 8. 51-8. 57(2H, m) 

€jf?W\2 8 

4- tKo*->-3- [l-^-^V-2- (4->fW7x^) x.=f-)V 
] -l-7x-;P-l, S-i-7 3-ViS>-2 (1H) 

3-y h^->y^-;UT-fr^u^D'; K©ftb*5tc N 4-^;W7x_;i/ 
T-fe^l/i7nU K£ffll\ £»J1 4<hl5j^(c^fpU 4-t Kn4->-3- [ 
1-^*7-2- (4-^fW7x-/l/) x^;U] -l-7x-/l/-l, 8 
— i-7 2 (1H) (49%) >mtZo mp 177-182°C 

'H NMR(CDC1 3 ) 5 : 2. 47 (3H, s), 4.60(2H,. s), 7. 19-7. 29 (7H, m), 7. 49-7. 
64(3H, m), 8. 50-8. 53(1H. dd, J=2. 0 Hz, 7. 9Hz), 8. 55-8. 58C1H. dd, J=2. OH 
z, 4.6Hz) 
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£f£ffJ2 9 

1- (3-->7;7x-;l/) - 4 - k Ko*->- 3 - (l-^7-2-7x- 
yUi^U) -1, 8-^-7^'J^>-2 (1H) 

(1) mm&mmo 1/4224 4-^{c^l:t^L7 i c2- (3->7>7x- 

yl/T i J ) ^3^>g?./ ^7l/(507mg, 2. 0mmol)iCDMF(2ml) tW&ST7?-M2ml)& 
80 o C-e®-fflZittz o rtU^At-^h^K (449mg, 4.0mmol) ^jtax. s #J 

. lz^LT> 1- (3->>77 7x-;l/) - 4-tKo + y-l, 8-^-7^'; 
^>-2 (1H) -*>£^t;zl-£r$l(321mg, 61<Q£fWc 0 mp 287-288(dec. )°C 
'H NMR(DMSO-ds) (5 : 5. 94(1H, s), 7.30QH, dd, J=4. 8Hz, 7. 9Hz), 7. 64(1H 
, dt, J=8. 1Hz, 1.5Hz), 7.71QH, t, J=8. 1Hz), 7. 84-7. 86(1H, m), 7.9K1H 
, dt, J=7.4Hz, 1.5Hz), 8. 29(1H, dd, J=l. 8Hz, 7.7Hz), 8.42QH, dd, J=l. 8H 
z, 4.8Hz) 

(2) 1- (3->7;7x^) -4-tFa^y-l, 8 

2 (1H) -*>&-£tsm£r® (958mg, 3.64mmol) ©DMF (16ml) .«7&(C7R 
M4ti- h U «7 MmGO%, 350mg, 8.74mmol, 2.4eq.) **D>L7k*©^*^Tt* 
^^■r^L/Co 7x-;UT-kf-;Ur7D'J K(563mg, 3.64mmol, 1. Oeq. ) 

3 — >7V 7 x -7l/) -4-kKo*->-3- (l-t+7-2-7x-^if 
71/) -1, 8-^7^'J^>-2 (1H) (341mg, 25%) ^#/Co mp 2 
16-218°C 

'H NMR(CDC1 3 )«5 : 4.60C2H, s), 7. 23-7. 35 (6H, m), 7. 52-7. 60 (2H, m), 7.7 
0(1H, t, J=7.9Hz), 7.80C1H, dt, J=7. 9Hz, 1.3Hz), 8. 50-8. 52(1H, m), 8.54 
(1H, dd, J=2.0Hz, 5.6Hz) 
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£fi£flJ3 0 

4-hh'n4 i ->-3- (l-t+V-4-7x-yl/W) -l-7i-;l/- 
1, 8-^7f->J ^>-2 (lH)-^> 

^J5i|5]^^U 4-fcKo*->-3- (l-t+v-4-7x-;W;i/ 
) -1-7x^-1, 8-t7f'Jy>-2 (1H) (2IigJR$, 49 

JO £*#/c 0 mp 200. 5-201. 5°C 

'H NMRCCDCl 3 )<5 : 1.99-2. 10(2H, m), 2. 66-2. 72 (2H, m), 3. 34(2H, t, J=7. 
6Hz), 7. 12-7. 29(8H, m), 7. 47-7. 62 (3H, m), 8. 52(1H, dd, J=2. 0Hz, 7.9Hz), 
8.55C1H, dd, J=2.0Hz, 4.9Hz) 

&$M3 1 

1- (3-7;l/tD7x-;l/) -4-tFa + ->-l, 8-t7f 

(1H) 

(1) m^ffi^O 1/4 2 2 4 4-^}c3&irC£,/&L7\:2- (3-7;M-o:7x 
-yl/T^y) -r-^^y^^l/ (4.90g, 16. 2mmol) (80 
ml) ^(C. 80°CJCT h U * d f-yl/* doW - h : v?*xy>5. 
9ml, 48.3mmol) &t$>o < «9 i^O^tfTfiTFLfco 3B#F B m y£tt££(130mg 
)£*D;lT. 30^p^31^L^o 6i®L/c^ 7§i&£®5feU ^S^^V^nt" 
-;l/jL-^;l/T^^ f£*i U 1 - (3-7Wn7i ^yl/) — 2 H — fc° If K 

[2, 3-d] [3, 1] **Wy-2, 4 (1H) (3. 42g, 82%) 

©*§ffi&»fco mp 164-166°C 

'H NMRCCDCl 3 ) <5 : 7.07-7.12QH, app-td, J=8.4Hz, 2.0Hz), 7. 14-7. 17(1 H, m 
), 7. 22-7. 28C1H, m), 7. 29-7. 33 (1H, app-dd, J=4. 8Hz, 7. 7Hz), 7. 51-7. 59(1H 
, app-dt, J=6. 1Hz, 8.4Hz), 8. 47-8. 51(1H, app-dd, J=2.0Hz, 7.7Hz), 8.58-8 
.60(1H, app-dd, J=2.0Hz, 4.9Hz) 

(2) 7D>|^xf;l/ (l.50g, 9.30mmol) <D : J * ^frTt YT I K (14ml) 
mmz^ 7K^b^hU^A mm, 467mg, 11.65mmol) ^jfjDX.. 7K^©^^' 
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&t>&£"&mu m&tLtzo *J$Tn 1- (3 -7)\,*u7 -2H 
-eUK[2, 3-d] [3, 1] **U-^>-2, 4 ( 1 H) 'J* > (2. 36g, 
9.15mmol) tt\zffl&Ltzffl&zjRx.t&u 150°CT 1 l$RJ!iB#Lfco 

r-mm. wm^j^ua^mmLm^ntzmm^^mu wm^j^m 

tb«5*6glJU TWJfeU ft*SLT3 -x h + ->*^+:-yU- 1 - (3 
7i-;l/) -4-hKo+i^-l, 8-^7^U^>-2 ( 1 H) (2.66g, 8850 
©#Sa«r^^o mp 187-189°C 

'H NMR(CDC1 3 ) 6 : 1.44C3H, t, J=7. 1Hz), 4.48(2H, q, J=7. 1Hz), 6.97-7.02 
(1H, m), 7.03-7.07(lH, app-dq, J=7. 7Hz, 1. 0Hz), 7. 14-7. 24 (2H, m), 7.46-7 
.55(1H, m), 8. 47-8. 50(1H, app-dd, J=2. 0Hz, 7. 9Hz), 8. 54-8. 56(1H, app-dd, 

J=2.0Hz, 4.6Hz), 14.470H, s) 

(3) 3 -x h^->#yl/tf^ JV- 1 - (3-7;i/tD7x^) -4-bKn* 
1 , 8 -^-7^ U y >- 2 ( 1 H) (328mg, 1. Ommol) Okgtffcrt U 

«7 A (560mg, 10. Ommol) ©7k*&f& (7ml) ^px.. — ^#&I»fEL/Co 
**P^pHl*-e^JcLll^M»Letia^*6SiJU 7K2feU IfeSLTl- ( 
3-7;i/to7x-;i/) - 4-tFo+^-i, s-^y^V'J>-2 (ih) 

(194. 5mg, 76J0 ©MH&lffco mp 272°C(dec. ) 
'H NMR(DMS0-d 6 ) 5 : 5.94(1H, s), 7. 06-7. 10(1H, m), 7.16-7.21QH, app-dt 
, J=9.9Hz, 1.8Hz), 7.24-7.3K2H, m), 7. 48-7. 57(1H, m), 8. 25-8. 29(1H, app 
-dd, J=1.8Hz, 7.9Hz), 8.41-8.43QH, app-dd, J=1.8Hz, 7. 9Hz), 11.9K1H, s) 



5-7x-;l/-3- [2- (t°'J 4 — T yU) x^l/] -lH-fc°5v"u 
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[4, 3-c] [1, 8] -^-7f-y^>-4 (5H) 

&jsmm9mi>K. 4-tKp+->-3- [i-^v-3- (try^>- 

4->f;U) 7°PbVl/] - 1 -7x-i^ 1, 8-t7f'Ji?>-2 ( 1 H) 
y (50mg, 0.13mmol) Ox^;-;l/ (1ml) fflS&ftKt 7kfO0& (80% 

, 20 til, 0.50ramol, 3. 7eq. ) *1m*.X--ffllM§MLtZo Eti&&%:MM.tL 
tzfe, Vrtim&ZMLU ^HT5-7x-^-3- [2- (t°U —f 
;U) -lH-t°57o [4, 3-c] [1, 8] -f7f >J^>-4 ( 

5H) (40mg, 81%) £t#/c 0 mp 267-269°C 

'H NMR(DMSO-de) 5 : 3.06-3. 12(2H, m), 3. 26-3. 33 (2H, m), 7.23-7.29(4H 
, m), 7. 31-7. 36C1H, app-dd, J=4.6Hz, 7. 6Hz), 7. 41-7. 56 (3H, m), 8.35-8.3 
8(1H, app-dd, J=1.3Hz, 4.3Hz), 8. 43-8. 45 (2H, app-d, J=5.9Hz), 8. 47-8. 51 ( 
1H, app-dd, J=1.7Hz, 7.6Hz), UffcSQH, brs) 

mm 2 

1 -/^JV- 5 -7x-ik 3 - [2- (f *)i?>-4-4JV) -1 
H-tT^/n [4, 3-c] [1, 8] -t7f'Ji?>-4 (5H) 

£»JlTMj£L/c4-t + [l-**7-3- (tryy>-4 

— (JU) zTaW] ~ 1 -7x-;l/- 1, 8 — *-7*-U S»-2 (1H) 
(lOOmg, 0.27mmol) ©i^;-^ (2ml) JBSJfflttcy f-yl/h K5>>> (40^1, 
0.75mmol, 2.8eq.) &mx.TgMX«imU ®mtLtz 0 30#8H$L/c&#Tfcb 

U $bC^/l/tF7^> (40#1, 0.75mmol, 2.8eq.) «rJn^.T70 , CT?— & 

5-7x-;l/-3- [2- -lH-fci^/o [ 

4, 3-c] [1, 8] -:*"7^y ^>-4 (5H) (94mg, 92%) £f# 

/Co mp 285-286°C 

'H NMR(CDCh) 6 : 3. 11-3. 17 (2H, m), 3. 35-3. 41 (2H, m), 4. 36(3H, s), 7 
.21-7.3K5H, m), 7. 48-7. 65(3H, m), 8. 36-8. 40(1H, app-dd, J=l. 7Hz, 7.9H 
z), 8. 44-8. 48(3H, m) 
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5-7i-;l/-3- [2- (t 0 U^>-3--r;P) x-^M - 1 H-t:5^./n 

[4, 3-c] [1, 8] -i-7*V*J>-i (5H) 

£j£mT91!2£Lfc4-k Ko*>-3- [l-**V-3- (b'J^>-3 
— (jl)y°ai£M -l-7i^-l, 8 -^^-'J v>y- 2 (1H) 

(50mg, 0.14mmol) <Z>3-9J-i\* (10ml) SSSiftik K5S>>— TKflJft (80% 
20/z 1, 0.50m»l, 3.7eq.) HJfefll 1 ilSWHJ-^ U 5-7x-il/- 

3- [2- (tfU y>-3 —OW if-^U] -lH-b 0 5Va [4, 3-c] [ 

1, 8] -t7f ■J> ! >-4 (5H) -*>£'&tz (JR^78%) 0 
mp 322°C(dec. ) 

'H NMR(DMS0-d 6 ) 6 : 3. 08 (2H, t, J=8. 3Hz), 7. 27-7. 36 (4H, m), 7.44-7.5 
5(3H, m), 7. 61-7. 64(1H, app-d, J=7. 6Hz), 8. 36-8. 41(3H, m), 8.47-8.5K1H 
, app-dd, J=1.7Hz, 7. 6Hz) 

mm a 

5-7i-;l/-3- (eU^y-3 — T;l/) ^f^-lH-h s 57D [4, 3 
-c] [1, 8] (5H) 
^^13X^^4 -b Kn+->- 3- [l-**7-2- (kDi^-3 
- 1 -7x-^- 1, 8 -±7^ U 2 (1H) ( 

16mg, 0.045mmol) <D3-9 J -A, (5ml) «f££k 5> >— M Ufa (80%, 
10/zl, 0.25mmol, 5.5eq.) £ffll<\ %tmi tfflkizfflfU 5-7x-^- 
3- (k'V i?>-3->f;W yf-;U-lH-b°5VP [4, 3-c] [1. 8] 
(5H) -*y*mz. (JRsp76%) o 

mp 306°C(dec. ) 

'H NMR(DMSO-de) 5 : 4. 38(2H, s), 7. 24-7. 54(7H, m), 7. 70-7. 73 (1H, m), 
8. 36-8. 38(1H, app-dd, J=l. 7Hz, 5.0Hz), 8. 40-8. 42(1H, m), 8. 49-8. 52(1 H, 
app-dd, J=1.7Hz, 7.6H), 8. 56-8. 57 (1H, app-d, J=2.3Hz) 
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5 -7x-;l/-3 - [2- (l-***>tf'J y>-4->f;U) xfvl/] -1H 
-t°5VD [4, 3-c] [1, 8] -WJi?V-4 (5H) 

1 TfiSjt L/:5-7i-^-3- [2- (b°U 4 -f;W) 
] -lH-b'^Vn [4, 3-c] [1, 8] -*"7f-»J v>:/-4 (5H) 
y (lOOmg, 0.27mmol) *^dd^A (80ml) lC$gfl¥U M^Tm-? p Pi§ 
gcJUSlft (mCPBA) (70%, 67mg, 0.27mnol, 1. Oeq. ) ©*dp*M/A (1ml) 
^^^.T^LfCo ll^IfflSbnCPBA (70%, 31mg, 0. 13mmol, 0.5eq.) 

dp^ua ami) ^s^n^T^ ^(c 2 mmtftLtzo m&rm.^mnfitwk 

LT5-7x-7V- 3 - [2- (l -^^->t 0 'J v f >-4-^;l/) i^-yu] -1 
H-b°5VP [4, 3-c] [1, 8] -i-yf-V iS>-4 (5H) (58 
mg, 55%) £#fco mp 285°C(dec. )/DMF 

'H NMR(DMSO-ds) 5 : 3. 02-3. 07 (2H, m), 3. 20-3. 26 (2H, m), 7. 22-7. 27 (5H 
, m), 7. 38-7. 54(3H, m), 8. 06-8. 08(2H, app-d, J=6. 9Hz), 8. 25-8. 27(1H, ap 
p-dd, J=1.7Hz, 4.6Hz), 8. 46-8. 50(1 H, app-dd, J=2.0Hz, 7. 6Hz) 

5- (3--ha7x^V) - 3- [2- (tf'J -> f;P) i^U] - 
lH-t:^/P [4, 3-c] [1. 8] t7f'J> ; >-4 (5H) 

£rj&#IJ 4 Lfc 4 - 1 Kp * 1 - (3--ho7x-;l/) - 3- [1 
-jMtV- 3 - (£'j ^>-4--T;U) T'nh'/H -1, 8-^-7^'J ^>-2 
(1H) (416mg, l.Ommol) (O^J-J\y (15ml) i»:th7^>- 

7Kfn^3 (80%, 180 nl, 4.5mmol, 4.5eq.) ZlmzMfoM 1 tP^d^^rLT 
5- (3--ha7x-;b) -3- [2- (tTU y>-4-> if;l/] -1 
H-b'^/P [4, 3-c] [1, 8] i-y^V'J>-A (5H) (394m 
g, 96%) &#fc 0 mp 161-165^ 

'H NMR(DMS0-d 8 ) 6 : 3.06-3. 12(2H, m), 3. 27-3. 30 (2H, m), 7. 24-7. 26 (2H 
, app-dd, J=1.7Hz, 4. 6Hz), 7. 35-7. 39(1H, app-dd, J=4.9Hz, 7.9Hz), 7.83- 



WO 2004/041819 




PCT/JP2003/014119 



7.85(2H, m), 8. 28-8. 38 (3H, m), 8. 43-8. 45 (2H, app-dd, J=1.7Hz, 4.3Hz), 8. 
50-8.53C1H, app-dd. J=2. 0H2, 7.9Hz) 

5 ~ (3--hD7x-;l/) -3- [2- (1 -^-+->eu^>-4-^;U) 
x-W] -lH-h7'/D [4, 3-c] [1, 8] t7f«jy>-4 (5H) 

^fe^j6T^tL/c5- (3--hD7x^l/) -3- [2- (fU^>-4 
xf-;H -ih-W/d C4, 3-c] [1, 8] *7*US»-4 
(5H) (300mg, 0.73mmol) {C^do^UA (250ml) ijtftot 

ZZtizj:to®MZittZo aiTf^U MT*SCi«IL/;ll mCPB 
A (#j70%, 269mg, 1. 09mmol, 1. 5eq.) ®7od^A (3ml) gj^^t 
/•Co lBSflflSU ££>fCmCPBA (#j70%, 90mg, 0.37mmol, 0.5eq.) <2>^on*yl/ 
A (1ml) *tt*iSinU L5^PbWL^ ®««fc\ ^DJ^RI^ b 

S'JU &2£LT5- (3-^hD7x^l/) - 3- [2- (1 t° U 

-4-'f;V)x^]-iH-h t 77D [4, 3-c] [1, Bl+y*»i» 
-4 (5H) (283mg, 91%) £*#fc 0 mp 328°C(dec.) 

'H NMR(DMSO-de) 5 : 3. 06 (2H, t, J=7. 6H2), 3.27(2H, t, J=7. 6Hz), 7.22 
-7.24(2H, app-d, J=6.9Hz), 7. 35-7. 40(1H, app-dd, J=5.3Hz, 7. 6Hz), 7.80- 
7.87(2H, m), 8. 07-8. 10(2H, app-d, J=6. 9Hz), 8. 28-8. 38(3H, m), 8.50-8.53( 
2H, app-dd, J=2. 0Hz, 7.9Hz), 14. 04(1H, br) 

5- (3-T$y^x^.;U) -3- [2- (t e U S»-4— OU) x*/U] - 
lH-f^/n [4, 3-c] [1, 8] «f-Uy>-4 (5H) 

»M6TS^L/c5- (3--hD7x^) -3- [2- (t?'j^>-4 
xf^] -lH-tT^yn [4, 3-c] [l, 8] t7^'Jy>-4 
(5H) (150mg, 0.36mmol) (3ml) i&ffcxX • ^tK 
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mm (450mg, 3^it«) zua*., mM.-v-&m&Ltz 0 mmtt**+bv*A 
7K#&jft*totTpH8-9<k u * d v**AT"4®#im ttz 0 ^mmzmumiti- 

at (^nomg) <£-^co m&Zdwrmmiku 5- (3-7^7x^) - 

3- [2- (t°y>>>-4— OU) xf;|,] -lH-^/o [4, 3-c] [ 
1, 8] *!7*ys»-4 (5H) -*y (16.3mg, 12K) 
mp 261-263°C/DMF 

'HNMR(DMS0-d 6 )(5 : 3. 06-3. 12(2H, m), 3. 26-3. 29 (2H, m), 5. 18(2H, brs 
), 6.34-6.380H, m), 6. 39-6. 41(1H, app-t, J=2. 0Hz), 6. 61-6. 65(1H, m), 7 
. 10-7. 16(1H, app-t, J=7.9Hz), 7. 24-7. 26 (2H, app-d, J=5.9Hz), 7.30-7.34(1 
H, app-dd, J=4.6Hz, 7.6Hz), 8. 39-8. 48(4H, m), 13. 97(1H, br) 

fW»J9 

3-^;l/-5-7x-;l/-lH-t7'/o [4, 3-c] [1, 8] ±7 
5=-U^>-4 (5H) 

5 -vmm. ttz 4 - 1 ko**>- 3 - c 1 v _ 2 - 7 x^x^ 

} -l-^^-^-l, 8-^-7^.;^>-2 (1H) (2.33g, 6.54nimo 

1) ©DMF (50ml) ffiftttlcfc: K?$>y-*ft» (80%, 970^1, 24. 21nol, 
3.7eq.) *Jd* x *©«ioo-l 10°CTWb1^L/Co RjeSKlc**ftbL^ f£ 

lH-b7'/n [4, 3-c] [1, 8] WJ^>-4(5H)-t>(l. 
90g, 82%) £#fco mp 305-308°C/DMF-H 2 0 

'H NMR(DMSO-ds) 5 :4.36(2H, s), 7. 15-7. 36 (8H, m), 7. 40-7. 55 (3H, m), 
8.35GH, dd, J=1.7Hz, 4.6Hz), 8. 50(1H, dd, J=1.6Hz, 7. 6Hz) 

$mmi o 

5-7xX7l/-3- (2-7x-^xf^) -lH-t^Vn [4, 3-c] 
[1, 8] ^75=-U^>-4 (5H) 

£j&«TS£iL/c4-fc: Kd+v-3- (1-^7-3-7x^0^ 
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;U ) -i-7x-;l/-l, 8-^-7^U> ? >-2 (1H) (llOmg, 0.30m 

mol) (D3-2J-)\s (6ml) M£iCt F7^>-» (80%, 44//1, 1.1mm 

oi, 3.7eq.) ^i}u^mmmitmm^m^Lx5-y^-ji-3- 

z-)\,x.1-)V) -lH-t°5V'n [4, 3-c] [1, 8] ^-^^';^>-4(5 
H)-*> (80mg, 73%) £*#fc 0 mp 248-250°C 

'H NMR(DMSO-d 6 ) 6 : 3. 02-3. 08(2H, m), 3. 23-3. 29 (2H, m), 7. 14-7.35(8H 
, m), 7. 41-7. 56(3H, m), 8. 36(1H, dd, J=2. OHz, 4.6Hz), 8. 49(1H, dd, J=l. 
6Hz, 7.6Hz), 14(1H, br) 

H»jl 1 

3- [2- (4 --ho7x-;l/) x.i-)V\ - 5 -7 J.—JV- 1 H-t7Va 
[4, 3-c] [1. 8] ^"7^U^>-4 (5H) 

&fm\7X-m&Ltz4-t b'D*->-3- [l-^V-3- (4--ho7 
x ^;l/) ^Dt°yl/] - 1 -7x-^-l, 8-^7^>J^>-2 (1H) 

(104mg, 0.25mmol) ©DMF (2ml) 1 K5 5>:/— (80%, 40 # 

I, l.Ommol, 4.0eq.) &1m?L, m&mQtW\m^mft& LT 3 - [2-(4- 
-l>D7i^;l/)xf;l/] -5-7x-;l'-lH-t'5 , /D [4, 3-c] [1 
, 8] t7f'J>?V-4(5H)-ty (lOOmg, 97%) &Wz 0 
mp 260-262°C/DMF-H 2 0 

'H NMR(DMSO-ds) 5 : 3. 17-3. 03(4H, m), 7. 25-7. 29 (2H, m), 7.34(1H, dd, 

J=4.6Hz, 7.6Hz), 7. 41-7. 56(3H, m), 7. 49-7. 52 (2H, app-d, J=8. 9Hz), 8.12 
-8. 16(2H, app-d, J=8.6Hz), 8. 37(1H, dd, J=1.7Hz, 4.6Hz), 8.49(1H, dd, J= 
1.7Hz, 7.6Hz), 14(1H, br) 

mmmi 2 

3- [2- (4 -y77 7x^) xf;H — 5 -7x-^- 1 H— h^Vn 
[4, 3-c] [1. 8] ^-7f«J^y-4 (5H) 
&fmiSXW&Ltz4-t Kd^'>-3- [1 -t^v- 3 - (4->ry? 
X -;U) ^atVW] -1-7x^-1, 8-^-7^U^>-2 ( 1 H) 



WO 2004/041819 



PCT/JP2003/014119 



5 8 

(270mg, 0.69mmol) ODMF (5ml) ffiMtttCb (80%, 102 

til, 2.55mmol, 3.7eq.) mtmtm8tizm?ZLTZ - [2- (4 

->7/7x-;l/) -5-7x-;l/-lH-t , 7 , /P [4, 3-c] [ 

1, 8] t7f>J 4(5H)-*V (243mg, 90%) £*#fco 

mp 267-269°C/DMF-H 2 0 

'H NMR(DMS0-d 6 )<5 : 3. 12-3. 18(2H, m), 3. 25-3. 32 (2H, m), 7.25-7.29(2H 
, m), 7.33QH, dd, J=4.6Hz, 7. 6Hz), 7. 41-7. 44 (2H, app-d, J=8.3Hz), 7.41 
-7.56(3H, m), 7. 72-7. 75(2H, app-d, J=8. 3Hz), 8. 37(1H, dd, J=l. 3Hz, 4.6Hz 
), 8.50(1H, dd, J=1.6Hz, 7.6Hz), 14(1H, br) 

mm 1 3 

3- [2- (4-7U7x-;W -5-7x-;l'-lH-t7 , /o 
[4, 3-c] [1, 8] *7f-ys»-4 (5H) 

HJ&ffll l"^!!JtLA:3- [2- (4-^hP7i-yb) if^l -5-7x 
^Iz-lH-t^yo [4, 3-c] [1, 8] ^7^»J^>-4 (5H) -* 
y (131mg, 0.32mmol) £DMF (4ml) £.*9J-fr (4ml) fCiStfPU ?£te£Sc 
|-/^r^A (13mg) £7jn*.. 7K^fflmT3.5^fF B W^L/-Co 6afiU > * 

2- (4-7U7X-VW XtVP] -5-7x-yl/-lH-t°7 , /P [4, 3 
-c] [1, 8] t7f'Jv^>-4 (5H) (113mg, 93X) &&fco 

mp >310°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 2. 82-2. 89 (2H, m), 3. 17(2H, br), 4.84(2H, brs), 6 
.45-6.48(2H, app-d, J=8. 2Hz), 6. 86-6. 89 (2H, app-d, J=7. 9Hz), 7.25-7.29( 
3H, m), 7.41-7.56(3H, m), 8.35(1H, br), 8. 48C1H. dd, J=l. 3Hz, 7.6Hz), 14 
(1H, br) 

mmmi 4 

3- [2- (4-*;i/^->7x^i/) -5-7x-;i/-lH-^7 

«/o [4, 3-c] [1. 8] j-7?Vi?>-4 (5H) 
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H»]l 2T:WtLtz3- [2- (4->7;7x-;l/) if^] -5-7* 
^iz-lH-b'^/n [4, 3-c] [1, 8] *7f-'J-:>y-4 (5H) 
> (lOOmg, 0.26mmol) £DMS0 (2ral) IzfeMU 50%^ (2ml) &1)WzJxg& 

mm&wmi,fu mmzj^m^ #fart»**8iju &#lt3- [2- c 

4-^+->7x^l/) -5-7i-;l/-lH-t'7'/n [4, 3- 

c] [1, 8] ^7f-Uy>-4 (5H) (107mg, 3£Stt) £*§/c<> 

mp 318-320°C/DMF-H 2 0 

'H NMR(DMSO-de) <5 : 3. 10-3. 31 (4H, m), 7. 26-7. 55 (8H, m), 7.83-7.86(2H 
, app-d, J=8.2Hz), 8. 36(1H, br), 8.49(1H, d, J=6. 9Hz), 12. 82C1H, br), 1 
4(1H, br) 

$mmi 5 

3- [2- (3--hD7x-^) if^] - 5 -7x-ik 1 H-b"5 % /P 
[4, 3-c] [1, 8] i-y?-*)iS>-A (5H) 

MI?l9«L/;4-bFP^>-3- [I-tMtV-3- (3--ho7 
^jr-AO -^DhVU] -l-7x-^-l, 8-i-7?*) t J>-2 (1H) 

(415mg, l.Ommol) ©DMF (10ml) ffiffiftiCh F?i?>—j$m (80%, 160// 
1, 3.99mmol, 4.0eq.) €©^100-110°CT7 l$fiSHt#Lfco EXMLK 

7K^P^T, *§fi£;&rtb;*-ti\ Jjfrte&x 6»k 7K*U«a»LT3-[2-(3 
ho7x-;W if/i/] - 5 -7i-;k 1 H-fcT^Vo [4, 3-c] C 

1 , 8] t7f'J-^>-4(5H)-t> (389mg, 94%) £*#fco 
mp 245-247°C/DMF-H 2 0 

'H NMR(DMS0-d 6 )5 : 3. 22-3. 33 (4H, m), 7. 26-7. 28 (2H, m), 7.31-7.36QH 
, app-dd, J=4.6, 7.6Hz), 7. 44-7. 59 (4H, m), 7. 67-7. 70 (1H, app-d, J=7. 6Hz 
), 8. 05-8. 10 (2H, m), 8. 35-8. 38(1H, m), 8. 47-8. 50(1H, app-dd, J=2.0Hz, 7. 
6Hz), 14.0K1H. s) 
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mmi 6 

3- [2- (2-^ho7t-;l/) - 5 -7 J.-JI- 1 H- hfv v /u 

[4, 3-c] [1, 8] «f-yy>-4 (5H) 
£/j£#jl 0-CW&Ltz4-t Kp+->-3- [1-:**v-3- 
■7x-;l/) yphVl/] -l-^x-;U-l, 8-^-7^U^V-2 (1H) 
y (837mg, 2.0mmol) ©DMF (20ml) .ffiffifttck F5^>— (80%, 350 
til 8.74bbo1, 4.4eq.) &1}Uz.. ^©^lOO-llO'Cn?— &ffi&Ltz 0 BJfcmiz 
7K^0^.T^ tefi*#fliJ$^ JSfeft&s *8fcU ^BLT3- [2- (2 
- - hP7x-;l/) xf^] -5- 7x ^-lH-t7 , /o [4, 3-c] [ 
1, 8] t7f'J-^>-4(5H)-t> (790mg, 95%) %mtz 0 
mp 333-335°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 3. 32 (4H, m), 7. 25-7. 28 (2H, m), 7. 31-7. 36(1H, app 
-dd, J=4.6, 7.6Hz), 7. 44-7. 62 (6H, m), 7. 90-7. 93(1H, m), 8. 36-8. 37 (1H, m 
), 8.47-8.5K1H, app-dd, J=2. OHz, 7.6Hz), 14.0K1H, s) 

mmmi 7 

3- [2- (2->7;7x-;l/) J^f-M -5-7x-;l/-lH-h7 , /P 
[4, 3-c] [1, 8] i-y?Vi?>-4 (5H) 

lT*mm.Ltzi-t KD+i>-3- [l-*-*7-3- (2-->7V 
7±-Jl) yptVU] - 1 -7x^;l/- 1, 8-t7f'J^>-2 (1H) 
> (991mg, 2.51mmol) ODMF (25ml) SR^tCt Y3iSy—7\$m (80%, 37 
1 # 1, 9. 26mmol, 3. 7eq. ) HMJ 1 6 trnm^WfrS: LT 3 — [2 - 

(2— >ry -7jL-yi/) ifvu] -5-7x-;i/-iH-h7 , /D [4, 3-c 
] [1, 8] *7*-»J > f >-4(5H)-5i-> (953mg, 97%) £iffc e 
mp 315. 5-316. 5°C/DMF-H Z 0 

'H NMR(DMSO-de) S : 3. 2-3. 5(4H, m), 7. 24-7. 27 (2H, app-d, J=7.9Hz), 7 
.31-7.63(7H, m), 7. 73-7. 75(1H, d, J=7.6Hz), 8. 36-8. 38(1H, m), 8.46-8.50 
(1H, m) 
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mmmi 8 

3- [2- (3->7;7x^;l/) xf;H — 5 -7x-^- 1 H-fc'^'/p 
[4, 3-c] [1, 8] ^-7^«;v ; >-4 (5H) 

£r#c#>Jl 2T?^iiL/c4-t Kp*->-3- [1 -jf+v-3- (3-y 7 y 
y^—JV) 7°at°jU] - I -7 \, + iS>-2 ( 1 H) 

> (495mg, 1.25mmol) ©DMF (12ml) M&idt K^>— ?kMl (80%, 14 

8// 1, 3. 69mmol, 3. Oeq. ) «rjp^ HJfe^J 1 6 tWMKMft* LT3 — [ 2 - 
(3-i/7;7x-;l/) xf;i/] - 5 -7i-;b- l H— t° 5 [4, 3-c 

] [1, 8] ^^f-U -^>-4(5H)-^> (456mg, 93%) ZmtZo 

mp 219. 5-224. 5°C/DMF-H 2 0 

'H NMR(DMSO-ds) 6 : 3. 10-3. 15(2H, m), 3. 26-3. 29 (2H, m), 7.26-7.29(2H 

, m), 7. 31-7. 36(1H, dd, J=4.9Hz, 7.6Hz), 7. 41-7. 58(5H, m), 7.64-7.70(2H 

, m), 8. 35-8. 38(1H, dd, J=1.7Hz, 4.9Hz), 8. 47-8. 51 (1H, dd, J=1.7Hz, 7. 9H 

z), 14^iS(lH, br) 

mmmi 9 

3- (2- (4-^f;U7xx;i/) x.^-j\^ -5-7x-^-lH-k7'/D 
[4, 3-c] [1, 8] j-73-ViSy-4 (5H) 

&Jm\l 3T"t8ftLfc4-fc Kd*.>-3- [l-**y- 3 - (4-^1/ 
7u\±)V\ -l-7x-;l/-l, 8-t7f'J-;>-2 (1H) 
V (362mg, 0.94mmol) ODMF (10ml) Sl^JCt i?>— iffifto (80%, 15 
0/zl, 3.74mmol, 4. Oeq. ) ^jjQA., ^©^IOO-ISO^T^^W^L/Co RJ& 
mtekZlmx-T. ^<£-*ffcb$^ fktms ZftL 7k#fcL^ $EML~C3— (2 — 
(4 f-;l/7i^;i/) - 5 -7xx;l/- 1 H- t^'/o [4, 3-c 

] [1, 8] i-71-Wy-A (5H) (335mg, 94%) &mtz 0 

mp 264-265°C/DMF-H 2 0 

'H NMR(DMSO-de) (5 : 2. 25(3H, s), 2. 99(2H, t, J=8. 6Hz), 3.23(lH, t, J 
=8.6Hz), 7.06-7.l3(4H, m), 7. 26-7. 35 (3H, m), 7. 42-7. 55 (3H, m), 8.35-8.3 
7(lH, m), 8. 47-8. 51 (1H, app-dd, J=1.7Hz, 7. 6Hz), 13. 98(1H, s) 
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3- (3-^ - 5-7x-ib- 1 H-tT^/n [4, 3-c 

] [1, 8] ±y^Vi^y-4 (5H) 

•>-7jt-;i/) j^;U] -l-7x-;l/-l, 8 -^^U 2 (1H) 
y (50mg, 0. 13mmol) ©DMF (1ml) MT&iCfc K5 i> >— M VM (80%, 20 // 
1, 0.50mmol, 3.8eq.) fefiUZ.^ HWJ1 6 tWmzm^LX 3 - (3-p< h 
^i/'Ov^U) -5-7x-;l/-lH-t77o [4, 3-c] [1, 8] ±y 
f'J^>-4(5H)-t> (41mg, 83%) £l#fc 0 mp 234-236°C/DMF-H 2 0 

'H NMR(DMSO-de) 5 : 3. 69(3H, s), 4.32(2H, s), 6. 75-6. 78 (1H, app-d, J 
=7.8Hz), 6. 88-6. 93C2H, m), 7. 16-7. 21(1H, app-t, J=7. 9Hz), 7. 25-7. 27 (2H, 
m), 7. 30-7. 35(1H, app-dd, J=5.0Hz, 7. 9Hz), 7. 44-7. 54 (3H, m), 8. 35-8. 36 ( 
1H, m), 8. 48-8. 51 (1H, app-dd, J=2. 0Hz, 7. 9Hz) 

mm\2 1 

3- (4-p< Y*i/KW)\d -5-7x^-lH-h7ya [4, 3-c 
] [1, 8] ^-7^Uv>>-4 (5H) -;*> 

&f&Ml 5XM&Ltz4-tFn*i/-3- [l-^-^V-2- (4->^ 
•>7x-;i/) if-yu] - 1 i, 8 -i-y^-v 2 (1H) 

> (50mg, 0. 13mmol) ©DMF (1ml) H^Ct YyV^—Wm (80%, 1ml, 

24. 96mmol, 192eq. ) Ztjaz., H»J 1 6 tmmimftZ LX 3 - ( 4 - 
^ h+v/^y^) -5-7x-;l/-lH-t t 7 > /P [4, 3-c] [1, 8] 
±y * U v> >- 4 ( 5 H) > (44mg, 89%) £*#/Co 
mp 300-302°C/DMF-H z O 

'H NMR(DMSO-de) (5 :3. 69(3H, s), 4.28(2H, s), 6. 81-6. 85(2H, app-d, J 
=8.6Hz), 7. 24-7. 27 (4H, app-d, J=8. 6Hz), 7. 29-7. 34(1 H, app-dd, J=5. 0Hz, 
7.9Hz), 7. 41-7. 54 (3H, m), 8. 33-8. 36(1H, app-dd, J=l. 7Hz, 5.0Hz), 8.47-8. 
51 (1H, app-dd, J=1.7Hz, 7.9Hz) 
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3- (2-yh^>^;l/) -5 -7*-Jl- 1 H-t°5V*D [4, 3-c 
] [1, 8] ^7^>ji>>-4 (5H) 

&®Ml Q-VWkLtzi-h Kd*>>-3- [1 -**V-2- (2-^ 
^i-^) if-/!/] -l-7x-;l/-l, 8-^-7f-U^>-2 (1H) 
> (121mg, 0.31mmol) ©DMF (3ml) HW&fCfc V— 7kftfl25 (80%, 50 
jkI. 1.25mmol, 4.0eq.) ZijaA., gg&ffil 6 <hl^«tct8ft^LT3 - (2-> 
h^r^y^l/) -5-7x-yl/-lH-t7 , /D [4, 3-c] [1, 8] ± 
7f'J^V-4(5H)-tV (lllmg, 93%) &mtz 0 
mp 276-277°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 3. 80(3H, s), 4. 31(2H, s), 6. 78-6. 85(1H, m), 6.96 
-7.03(2H, m), 7. 14-7. 34 (4H, m), 7. 42-7. 53 (3H, m), 8. 33-8. 35(1H, app-dd, 
J=1.4Hz, 4.6Hz), 8. 49-8. 52(1H, app-dd, J=l. 4Hz, 7. 6Hz) 

H»J2 3 

3- (2-^-JM?jV) -5-7x-;l/-lH-h7 , /D [4, 3-c] 
[1, 8] ±7?VV>-4 (5H) 

1 7 TH^Lfc 4-tKo+->-3- [1 -4-^7-2 - (2-f-i- 
yl/) xf;l/] - 1 -7x^-1, 8-^-7^'J '^>-2 (1H) (30mg 
, 0.08mmol) ODMF (1.5ml) HRSJfflycfc K5^>— ?KTO (80%, 30// 1, 0.7 
5mmol, 9.4eq.) Zlmz., HJfe^Jl 6 tfflmiz.mft& LT 3 - (2-f-^;M 
fvU) -5-7x-/V-lH-t°7 > /o [4, 3-c] [1, 8] «f-»Ji?> 
-4(5H)-*> (22mg, 72%) Zmtio mp 282-284°C/DMF-H 2 0 
'H NMR(DMS0-d 6 ) 6 : 4. 53(3H, s), 6. 90-6. 99 (2H, m), 7. 25-7. 55 (7H, m), 8 
.39-8.52(2H, m), 14. 18(1H, s) 

wm\2 4 

3- (4-— bwOitjV) -5-7x-;l/-lH-b7'/D [4, 3-c] 
[1. 8] i-y^-V ^>-4 (5H) -4-> 
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£/&0>Jl ST'WkLtz 4 -b Kn*->- 3- [1 -**7- 2 - (4-^ha 
^i^U) -1-7x^-1, 8 -^7^»J i>>-2 (1H) -*y 

(304mg, 0.76mmol) <£>DMF (7.5ml) mffiffizt Y^^y—iYmai (80%, 10 
8#1, 2.70mmol, 3.6eq.) £#D*. N *®^100-110X!T5NHBjat^LA:o KJE 
^{CTK^D^T. *Sft*«fHl$^ m TkifeU &SILT3- (4- 

-hD^i/vW -5-7i-;l/-lH-t°7 , /D [4, 3-c] [1, 8]*- 
7f'Ji?>-4(5H)-t> (260mg, 86%) &mtz 0 
mp 254-255°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 4. 49(2H, s), 7. 24-7. 27 (2H, app-d, J=8. 2Hz), 7.33 
-7.370H, dd, J=4.6Hz, 7. 9Hz), 7. 40-7. 54 (5H, m), 7. 57-7. 60 (2H, app-d, J 
=8.2Hz), 8. 14-8. 17(2H, app-d, J=7. 9Hz), 8. 37-8. 38(1H, d, J=4. 9Hz), 8.50- 
8.520H, dd, J=7.6Hz) 

mmm2 5 

3- (3 ha^ys^l/) - 5-7i^-lH-b77o [4, 3-c] 
[1, 8] ^-^5 L 'Jv>>-4 (5H) 

QX'W&LtzA-h Ko*«>-3- [l-^+V-2- (3-^hn 
7x-;W j^u] -1-7x^-1, 8-^-7^U^>-2 (1H) 
(568mg, 1.42mmol) ©DMF (14ml) &ffifttcb K5^>— (80%, 203 
/zl, 5.07mmol, 3.6eq.) £#n;L, 2 4 tmffiimft* LT 3 - (3-- 

ho^y^yu) -5-7x^;l/-lH-f5 7a [4, 3-c] [1, 8] ±7 
f'J^>-4(5H)-t> (397mg, 71%) £*ffc 0 mp >320°C/DMF-H 2 0 

'H NMR(DMSO-de) 5 : 4. 51 (2H, s), 7. 25-7. 28 (2H, m), 7. 33-7. 37(1 H, dd, 
J=4.6Hz, 7.6Hz), 7. 41-7. 63(4H, m), 7. 79-7. 81(1H, d, J=7. 9Hz), 8.06-8.1 
0(1H, m), 8.20(1H, s), 8. 37-8. 39(1H, dd, J=2. 0Hz, 4.9Hz), 8. 49-8. 53 (1H, 
dd, J=2.0Hz, 7.9Hz), 14. 2ftj£(lH, br) 
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f*l»)2 6 

3- (2--ha^>^) -5-7x-/l/-lH-t77n [4, 3 - c] 
[1, 8] 1"7*-V<J>-A (5H) -*> 

&fm2 0T*SS!iiL^4-h Kn*i/-3- [l-**7-2- (2--ha 
^7 x ^.;l/) - 1 -7i-;b- 1, 8 — *"7f-U 5> >- 2 (1H) -*> 

(643mg, 1.60mmol) ©DMF (16ml) SRjBftlcb K5^^— (80%, 230 
/zl, 5.74mmol, 3. 6eq. ) £ftn*-> ^6fe^J2 4 «b|S|^{C^^UT 3 - (2-- 
ho^y^) -5-7x-;l'-lH-h7 , /D [4, 3-c] [1, 8] ^7 
f'Ji^>-4(5H)-t> (541mg, 85%) £»fc 0 
mp 318-320°C(dec. )/DMF-H 2 0 

'H NMR(DMSO-ds) S : 4. 69 (2H, s), 7. 25-7. 28 (2H, m), 7. 34-7. 38(1H, dd, 

J=4.6Hz, 7.6Hz), 7. 43-7. 55 (5H, m), 7. 63-7. 68 (1H, td, J=7. 6Hz, 1.3Hz), 
7. 99-8. 02(1H, dd, J=1.3Hz, 8. 2Hz), 8. 38-8. 40(1H, dd, J=1.7Hz, 4.6Hz), 8. 
47-8. 5K1H, dd, J=1.7Hz, 7.6Hz), 14#>£(1H, br) 

$mm2 7 

3- (2, 5-^h^>^) -5-7x-;l/-lH-t7 7o [4, 
3-c] [1, 8] ^7f-'J^>-4 (5H) 

^^J2 lT*®BtLfw4-t + [l-^V-2- (2, 5->? 

n + v'?!-^)!^] - 1 -7x-Jb- 1, 8-^-7^U> ? >-2 (1H 
) (200mg, 0.48mmol) <DDMF (5ml) M£iCt K5i^V— T^ftl^ (80 

%, 100 /zl, 2.50mmol, 5.2eq.) Zfinz., fUfe^J 1 6 <t|o$£t£SfP£ LT 3 — 
(2, h+'^V^) -5-7x-;V-lH-h7 , /a [4, 3-c 

] [1, 8] t7f'J^>-4(5H)-tV (162mg, 82%) %%tz 0 
mp 248-250°C/DMF-H 2 0 

'H NMR(DMSO-de) 5 : 3.6K3H, s), 3. 75(3H, s), 4. 29(2H, s), 6.64-6.66 
(1H, app-d, J=3.0Hz), 6. 73-6. 78(1 H, app-dd, J=3. OHz, 8.9Hz), 6.88-6.9K 
1H, app-d, J=8.9Hz), 7. 24-7. 54 (6H, m), 8. 35-8. 37 (1H, m), 8. 49-8. 52C1H, a 
pp-dd, J=1.6Hz, 7.6Hz), 13.980H, s) 
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mmn 8 

3- (3, Y^'slyVAS) -5-7x-/l/-lH-t77n [4, 

3-c] [1, 8] *"77-'jy>-4 (5H) -*y 
Gijmtt 2-rii^L/c4-h Ko*->-3- [l-**7-2- (3, 4 - 

y h+->7x-;i/) xf/W -i-7x-^-i, 8— #-7*-y (ih 

) (200mg, 0.48mmol) <Z>DMF (5ml) JBSfttit i&Wn (80 

%, 100 # 1. 2. 50mmol, 5. 2eq. ) H»] 1 6 tPHftlCtifTP*: LT 3 - 

(3, 4-'^ h + ^y^U) -5-7x-;l/-lH-t7 4 /a [4, 3-c 
] [1. 8] t7f'J^>-4(5H)-t> (159mg, 80%) &&tZo 
mp 230-232°C/DMF-H 2 0 

'H NMR(DMSO-de) <5 : 3. 68 (6H, s), 4. 28(2H, s), 6.83(2H, app-s), 7. 03(1H 
, app-s), 7. 25-7. 55 (6H, m), 8. 34-8. 35(1 H, m), 8. 48-8. 50(1H, m), 14.08(1 
H, s) 

mmvn 9 

3- (3, 5 -if* h*v"OSW — 5— 7 x—^— 1 H — k°"5 Vp [4, 
3-c] [1, 8] t7f'jy>-4 (5H) 

2 3 L/C 4 - fc Ko4r->- 3 - [l-**V-2- (3, 5-v> 

^ ^->7x-;i/) ^fvu] -l-7x-;l'-l, 8-^-7^ yy>-2 (1H 
) (200mg, 0.48mmol) ODMF (5ml) »^(ch YJVs—iffiflA (80 

%, 100 u 1, 2.50mmol, 5.2eq.) H»l 1 6 £ P«*3*flF& LT 3 - 

(3, 5-v 5 ^ h + -X>^) -5-"7x— 71/- 1 H-tf5Vo [4, 3-c 
] [1, 8] t7f'J> i y-4(5H)-ty (179mg, 90%) Z'&tZo 
mp 258-259°C/DMF-H 2 0 

'H NMR(DMSO-de) <5 : 3. 68(6H, s), 4.27(2H, s), 6. 31-6. 35 (2H, m), 6.51-6 
.52(2H, app-d, J=2. 0Hz), 7. 25-7. 53 (6H, m), 8. 34-8. 36(1H, m), 8.48-8.5K 
1H, m) 
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mmz o 

3- (2, 4-Wt>^>^) - 5 -7i-;l/- 1 H-bf^Va [4, 
3-c] [1, 8] *7*-'JS»-4 (5H) 

£r;»2 4"«itL/c4-t Kp + ->-3 - [l-**7-2- (2, 4-v 5 
n^->7x-;b) xf;l/] -l-7x-;V-l, 8-WJi?y-2 (1H 
) -Ory (lOOmg, 0.24mmol) ©DMF (2ml) SSSftKb S> >— Tkfffft (80 
%, 50 #1, 1.25mmol, 5. 2eq. ) &1MZ^ mm 2 i tWUfcltW?* LX 3 - 

(2, 4-Wh + ->^^) -5-7x-/I/-1H-^7'/d [4, 3-c 
] [1. 8] t7f'J^y-4(5H)-t> (87mg, 87%) £t#fc 0 
rap 266-267°C/DMF-H 2 0 

'H NMR(DMSO-de) 8 : 3. 72(3H, s), 3. 78(3H, s), 4. 23(2H, s), 6.39-6.43(1 

H, app-dd, J=2.3Hz, 8.3Hz), 6. 53-6. 54 (1H, app-d, J=2.3Hz), 6. 95-6. 98 (1H 

, app-d, J=8.3Hz), 7. 24-7. 27 (2H, m), 7. 29-7. 34(1H, app-dd, J=4.6Hz, 7. 6H 
z), 7. 40-7. 54(3H, m), 8. 34-8. 35(1H, m), 8. 48-8. 51(1H, app-dd, J=l. 7Hz, 7 
.6Hz) 

mums 1 

3- (4->7;^^) -5-7x- JV- 1 H-hf-5'/D [4, 3-c] 
[1, 8] ^-7^'Jv ! >-4 (5H) 

&jm2 5X*WkLtz4-t Kn + i/-3- [l-^V-2- (4->77 
7x-;b) -l-7x-;l/-l, 8 — *-7f-«J *J>- 2 (1H) 

(265mg, 0.69mmol) ©DMF (7ml) SM&iCt K5S»— TKftltl (80%, 82 # 

I, 2. 05mmol, 3. Oeq. ) £#0*-. HJfe^J 1 6 iPHtiC^fF^ LT 3 - ( 4 - *>T 
VO^U) -5 -7*-yU- 1 H-^'/d [4, 3-c] [1, 8] *-?f- 
U y >- 4 ( 5 H) -* > (190mg, 73%) 3r#/c 0 

mp 316-318°C(dec. )/DMF-H 2 0 

'H NMR(DMSO-de) <5 : 4. 36-4. 54(2H, m), 7. 85-7. 20Q0H, m), 8.30-8.55(2 
H, m), 14.2tti£(lH, br) 
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rnmms 2 

3- (4 -x. h^iytuU^—jUjt f-jisOW) -5-7x-^-lH-k 6 7 
7o [4, 3-c] [1, 8] i-7*V { J>-4 (5H) 

&J$m2 6TSSiigL/c4-fc: Kp*->-3- [l-**V-2- (4-ih + 
^M-^fWi-^if;!/] - l -7x-/l/- l, 8-^"7f-Uy> 
-2 (lH) (I28mg, 0.29mmol) CDDMF (3ml) JBSMKlCb K^>— 

7K» (80%, 34/zl, 0.87mmol, 3.0eq.) ^HEW l 6 MtfcfctSSffrfc 

LT3- (4-^b^rv/^yU7K— — 5 — "7 x — A— l H— b° 
^/o [4, 3-c] [1, 8] t7f'J-;>-4(5H)-t> (115mg, 91 
%) ZUtZo mp 263-264°C/DMF-H 2 0 

'H NMR(DMS0-d 6 za'J^^80°C) 6 : 1. 16C3H, t, J=7.3Hz), 3.56(2H, s), 4 
.05(2H, q, J=7.3Hz), 4. 35(2H, brs), 7. 13-7. 53(10H, m), 8. 31-8. 33C1H, dd, 
J=l. 3 Hz, 4. 6Hz), 8. 46-8. 50C1H, dd, J=l. 7Hz, 7. 6Hz), 13. 89(1H, br) 

m»j3 3 

3- (4 -VMu^y'JjV) - 5-7x-;l'- 1 H-t^'/o [4, 3-c] 
[1, 8] t7f (5H) 
^»J2 7-e®JitL/c4-t Ko^->-3- [1-^*7-2 - (4-7;M*n 
7x^) - 1 -7x-;P- 1, 8-**"7f-U v>>-2 (1H) 

(3.2g, 8.5mmol) ©DMF (50ml) ffiffifttcb K7v>>— (80%, 1.2ml, 
30mmol, 3.5eq.) &fln;U ^©&130°CT2l$PBm*L/;:c> ®6W[f-7k*AP^. 
X, *ga£#rtUS^ 6Sik TKBfcU fflgiLXS- (4-7;l/^D^y 

-5-7x-;l^- 1 H-h'yVu [4, 3-c] [1, 8] *-7*-U$>> 
-4(5H)-t> (3. lg, 98%) £*#fco mp 271-274°C/DMF-H 2 0 
'H NMR(DMSO-de) <5 : 4.34(2H, s), 7. 07-7. 13(2H, m), 7. 25-7. 55 (8H, m), 8 
.35-8.37(lH, app-dd, J=2.0Hz, 5.0Hz), 8. 48-8. 51(1H, app-dd, J=2.0Hz, 7. 
9Hz), 14. 10 (1H, s) 
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3- (4 -^f-yux/l/?*— JIO-JM - 5 -7 l H-t°^v*D [ 

4, 3-c] [1, 8] i~y?-ViS>-4 (5H) 

(1) 8~ei^L^4-t Ko^->-3- [l (4-> 
f-Astt? *—Ad JL^yU] -1-7x^-1, 8-^7f-iJ>?>-2 (1H 
) (201mg, 0. 5mmol) ^^od^A (10ml) icjgfl¥U *Ki$T> mCPBA 

(123mg, l.Oeq.) l^^Uco KJfc©ii*T£«L^ 

£mCPBA (il^st285mg, 1.5eq.) ^*n^.. $ £fci. 5B$P H TO$Lfco f&filj^ 

<0mmU 4-hKn+->-3- [l-**7-2- ( 4 - / T)1>7.)17 * -Jl 
7x-iW x-f-M - 1 -7i-;h 1, 8 -^7^ 2 (ih) 

(112mg, 52ft) £#ft 0 mp 260-262°C 
'HNMR(CDC1 3 ) S:3.05(3H, s), 4. 73(2H, s), 7. 20-7. 25QH, dd, J=4. 6H 
z, 7.6Hz), 7. 25-7. 29(2H, m), 7. 48-7. 64 (5H, m), 7. 88-7. 93 (2H, app-d, J=8. 
6Hz), 8. 51-8. 55C1H, dd, J=2. 0 Hz, 7. 9Hz), 8. 57-8. 59(1H, dd, J=2. 0Hz, 4. 6 
Hz) 

(2) 4-fcKn*->-3- [l-*+7-2- (4 -J 1-J\sXJls7 *-Jl7 j, 
—jV) ju^jV] -l-7x-;l/-l, iS>-2 (1H) (10 
lmg, 0.23mmol) ODMF (2.5ml) Hi/Df&JCt F5^>— 7kfrK$5 (80%, 28 #1, 

0. 87 mmol, 3. 8eq. ) H»J 1 6 tmmzMf* LT 3 — ( 4 -y f- 

yl/X^^-^y^yU) -5-7x-;l/- 1 H-fc?5v*o [4, 3-c] [1 
, 8] t7f'J^V-4(5H)-t> (72mg, 72%) &mtz 0 
mp 311. 5-312. 5°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 3. 16(3H, s), 4. 47(2H, s), 7. 24-7. 28 (2H, m), 7.32 
-7.37QH, dd, J=4.6Hz, 7. 6Hz), 7. 40-7. 55 (3H, m), 7. 57-7. 60 (2H, app-d, J= 
8. 2Hz), 7. 82-7. 85(2H, app-d, J=8. 6Hz), 8. 36-8. 38(1H, dd, J=l. 6 Hz, 4. 6Hz 
), 8. 49-8. 53(1H, dd, J=1.7Hz, 7.6Hz), 14. 2tti£(lH, br) 
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5 

3- [2- (3-7;;7x^) xf;l/] -5-7x-;l/-lH-t7 s /o 
[4, 3-c] [1, 8] t7f'J-^V-4 (5H) -tV 

1 5~C§mLtz3- [2- (3-^hD7i-;V) -5-7x 
—Jl- 1 H-h°5Vn [4, 3-c] [1, 8] ^7^U^>-4 (5H) 

> (216mg, 0.52nnnol) £DMF (5ml) ttPJ-Jl' (5ml) iC/g^U 
^-/n^^^A (22mg) ^D^. 7K^#fflmT-^»L/Co 6i®U 
)\<^&LTni>tltz®m.K7k*lBZ-tz.o #rl»£68iJU i£BLT3- [2- 

(3-7^ J 7x-;l/) xf;|/] -5-7x-^-lH-b°57D [4, 3-c 
] [1. 8] ^-7f-U y>-4 (5H) (189mg, 94JD fc^fco 

mp 229-231°C/DMF-H 2 0 

'H NMR(DMSO-ds) 5 : 2. 86-2. 89(2H, m), 3. 18-3. 20 (2H, m), 4. 96(2H, s), 

6. 35-6. 38(2H, m), 6. 46(1H, app-s), 6. 87-6. 93(1 H, app-t, J=7. 8Hz), 7.27 
-7.55C6H, m), 8. 34-8. 38(1H, m), 8. 48-8. 50(1H, m), 14.00(1H, s) 

f%Sfeff]3 6 

3- [2- (2-7;77x-il/) if-yU] -S^x-^-lH-h^'/D 
[4, 3-c] [1, 8] ±V*f-V (5H) 

6-e^itL^3- [2- (2 -xhD7x-;l/) JCf-yl/] -5-7x 
-/V-lH-t^yo [4, 3-c] [1, 8] ^-7^U^>-4 (5H) 

> (420mg, 1. OmmoO £DMF (45ml) t/?;-JU (20ml) iZfflRU fe&fitM 

-s<?i?vA (45mg) *mx-, y^m^mnr-^mLtzo ^tu 
&%&LTnz>titz®miz.7K*ijaz-tzo tfmi&zmu tmtxz- [2- ( 

2-7i;7xx;l/)if;H - 5 - 7x-ib- 1 H-b^Vo [4, 3-c] 
[1, 8] «t'jyy-4 (5H) (364mg, 94)0 £*#fc 0 

mp 289-291°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 2. 80-2. 89 (2H, m), 3. 09-3. 15 (2H, m), 5. 17 (2H, s), 
6. 44-6. 49(1H, m), 6. 56-6. 59(1H, m), 6. 88-6. 96 (2H, m), 7. 29-7. 37 (3H, m) 

, 7. 42-7. 56 (3H, m), 8. 37-8. 39(1H, m), 8. 50-8. 54(1H, app-dd, J=l. 7Hz, 7.6 
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Hz), 14.02OH, s) 
H»|3 7 

3- [2- (2-^^->7x-^) x^;U] - ;U- 1 H- 

V'a [4, 3-c] [1, 8] ^-^f-'j> 5 >-4 (5H) 

Hffl&OTl 7«L^:3- [2- (2->7;7x^;l/) i^U] -5-7x 
-J\y- 1 H-t^y'P [4, 3-c] [1, 8] ^-7^'J^>-4 (5H) 
y (202mg, 0.52mmol) &DMSO (20ml) fCjgfc¥U 50%WT (10ml) £7JP;t— & 

M^L/co mm^M^m^ Vrmzzmu ^lt3- [2- (2- 

7 x-7U) jc^u] - 5 1 H-t°57'o [4, 3-c] 

[1, 8] ^7^'J^>-4 (5H) (94mg, 44X) &Utz 0 

mp 302-308°C/DMF-H 2 0 

'H NMR(DMSO-ds) <5 : 3. 28-3. 43(4H, m), 7. 26-7. 55(9H, m), 7.79-7.8K1H 
, d, J=7.6Hz), 8.35(1H, br), 8. 48-8. 50(1H, d, J=7 ; 3Hz), 12. 9#ifi(lH, b 
r) , 13. 9ttifi(lH, br) 

I£»13 8 

3- [2- (3-«+'>7i-W ifvU] -5-7i-;l/- 1 H-bf? 
VP [4, 3-c] [1, 8] ^-7f-U> 5 >-4 (5H) 

§l»jl 8T=SmL*:3- [2- (3->77 7x-;I/) xfvu] -5-7i 
-/l/-lH-t'7Vo [4, 3-c] [1, 8] J-y^ViS>-4 (5H) 
> (300mg, 0.77mmol) £DMS0 (30ml) JCjgJSU 50 (15ml) ^in^— ^ 
»il^L/Co SJ5D?S(C7k^7jn^ Vt&®}**>%\U ^iLT3 — [2- (3- 
^yl/^+v'^i^U) x^;U] - 5 - 7i-il/- 1 H-t°-57u [4, 3-c] 

[1, 8] ±y^V^>-4 (5H) (87mg, 28J0 £f#fco 

mp 159-161°C/DMF 

'H NMR(DMSO-ds) 6 : 3. 09-3. 15(2H, m), 3. 26-3. 29(2H, m), 7. 26-7. 56(8H 
, m), 7. 75-7. 78QH, d, J=7.3Hz), 7.82(1H, s), 8. 35-8. 37(1H, d, J=3.6Hz) 
, 8.47-8.5K1H, dd, J=1.3Hz, 7. 6Hz), 14#i£(lH, br) 



WO 2004/041819 



PCT/JP2003/014119 



7 2 

H»J3 9 

3- (4 -*JUtf*i/'Oi?jV) - 5 -V 1 H- e^Vo [4, 3- 

c] [1, 8] WUS?>-4 (5H) 

»$tJ3 IXW&LtzZ- (4->7y^>>^) -5-7x-/l/-lH-h' 
•5 To [4, 3-c] [1, 8] t7f'J^>-4 (5H) (180mg, 0.4 

8mmol) £DMS0 (18ml) iZfflRU 50%mm (10ml) ^^HOtJT^L^o 
-e©^ 7K (5ml) ^D^TSPillL^ ££fC N ?K (5ml) £toUt 3 Bf Pa^l 
MMiMLtZo KJEtfSfCTkSrfln*.. #rtH#l£6SiJU $S^LT3- (4-#7l/*> 
-5-7x^-lH-b7yo [4, 3-c] [1, S~\ i-yf- 
Vi^^-i (5H) (106mg, 5630 £*§*: 0 
mp >320°C/DMF-H 2 0 

'H NMR(DMSO-de) (5 : 4. 42(2H, s), 7. 25-7. 54 (8H, m), 7. 83-7. 86 (2H, app 
-d, J=7.9Hz), 8. 35-8. 37(1H, m), 8. 49-8. 52 (1H, dd, J=l. 3Hz, 7.3Hz), 12.8 
ttifiGH, br) , 14. 2ftdeClH, br) 

$mm4 0 

3- (3-tKD+->^;i/) -5-^x-yi/- i H-t°^y'D [4, .3- 

c] [1, 8] -t-7?*)iS>-4 (5H) 

^»|2 0-OKJtLA:3- (3-p< h*->Oi^U) -5-7i-;l/-lH- 
tT5Vu [4, 3-c] [1, 8] ^-7^';^>-4 (5H) (53mg, 0. 

14mmol) ZWffii (2ml) izffl8U 47%^bk* (1.5ml) ^Jto^-^D^itflSt 

-5-7x-;l/-lH-f5 7D [4, 3-c] [1, 8] ±7l-i)iS> 
-4 (5H) -*y (39mg, 7630 £#/Co mp 276-278°C 

'H NMR(DMSO-de) <5 : 4. 26(2H, s), 6. 54-6. 58(1 H, m), 6. 72-6. 77 (2H, m), 
7. 02-7. 08(1H, app-t, J=7.9Hz), 7. 25-7. 28 (2H, m), 7. 30-7. 35 (1H, app-dd, 
J=4.6Hz, 7.9Hz), 7. 41-7. 55(3H, m), 8. 34-8. 37(1H, app-dd, J=l. 7Hz, 4.6Hz 
), 8. 48-8. 52(1H, app-dd, 1. 6Hz, 7. 9Hz), 9.29QH, s) 
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7 3 

3- (l-kKo + ^^l') - 5 -7i-;b- 1 H- t"5'/n [4, 3- 
c] [1, 8] WJ5^>-4 (5H) 

Hj&fe#>j2 lT^Lfc3- (4-> h + i/'Oyyl/) -5-7x-/l/-lH- 
b7 J /o [4, 3-c] [1, 8] 1-yf-Vi»-A (5H) (lOOmg, 0 

.26mmol) &Wm (1ml) IC»«U 47%^bX^ (44// 1) ^tolxJjDS^ft* 
m\ £ &t£47HJWbk* (144 At 1) £/JPX.— ^MfotfttLfco KJC3ftK7k& 
#P;L. VrtiMZZWU *£»LT3- (4-tKp+->^^) -5-7x- 
/Iz-lH-tf?^ [4, 3-c] [1, 8] ^7f-'J> ? y-4 (5H) 

(92. lmg, 96%) ^Wzo mp 316-317°C 

'H NMR(DMSO-de) <5 : 4. 23(2H, s), 6. 63-6. 67 (2H, app-d, J=8. 6Hz), 7.11 
-7.14(2H, app-d, J=8.6Hz), 7. 25-7. 34 (3H, m), 7. 44-7. 55 (3H, m), 8.34-8.3 
6(1H, m), 8.47-8.5K1H, app-dd, J=2.0Hz, 7. 6Hz), 9. 22(1H, s), 14. 2(1H, s 
) 

mmm* 2 

3- (2-hKD*«>^>^) -5-7x-;l'-lH-h7 , /P [4, 3- 
c] [1, 8] WJy>-4 (5H) 

mfe^il2 2T?8l{iftUt3- (2-^ - 5 -7x-;l/- 1 H- 

fc'^Vo [4, 3-c] [1, 8] ^-7f-U^>-4 (5H) (50mg, 0. 

13mmol) (1ml) («L, 47%JMfc7k5it (0.5ml) ^TjP^P^flft^T 

l\ 3&te47*JMtzR* (1ml) fe^tfS^ (1ml) ^P^.- B^P^a^LTt 

) - 5-7i^l/-lH-t77o [4, 3-c] [1, 8] -h7f-*)<J>-4 

(5H) (31mg, 64J0 *%tZo mp 278-280°C 

'H NMR(DMSO-de) 5 : 4. 30(2H, s), 6. 65-6. 70(1H, app-t, J=7. 9Hz), 6.79 
-6.82QH, app-d, J=8. 3Hz), 6. 94-7. 05 (2H, m), 7. 24-7. 27 (2H, app-d, J=8. 1 
Hz), 7. 30-7. 350H, m), 7. 40-7. 54 (3H, m), 8. 34-8. 36 (1H, m), 8. 50-8. 52 (1H, 

m) 
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7 4 

HflfeflU 3 

3- (4-T$y^>^;l/) -5-7x^/1/- 1 H-f^/o [4, 3-c] 
[1, 8] ^-75 L U> ? >-4 (5H) 

^fe#J2 4T£&iiL7t3 - (4--hDO^;i/) -5-7x-;l/-lH-t' 
5Vn [4, 3-c] [1, 8] i-y**)y>-4 (5H) (200mg, 0.5 

Ommol) £DMF (10ml) tt?J-)V (10ml) iC^jgU A 

(20mg) &iiq^ 7km^mm.T3BfflimLtzo *>mu s ? j -j^wzl 

: J)V> -5-7x-;l/-lH-f7 > /n [4, 3-c] [1, 8] WJi>> 
-4 (5H) (120mg, 65JK) ^#/c Q mp 210-212°C(dec. )/DMF-H 2 0 

'H NMR(DMS0-d 6 )<5 : 4. 16(2H, s), 4.89(2H, brs), 6. 44-6. 47 (2H, app-d, 
J=8.2Hz), 6.97-7.00C2H, app-d, J=8. 6Hz), 7. 23-7. 33 (3H, m), 7.40-7.55(3 
H, m), 8. 32-8. 35(1H, dd, J=l. 7Hz, 4.6Hz), 8. 46-8. 50(1H, dd, J=1.6Hz, 7.6 
Hz), HMifidH, br) 

HflfeflU 4 

3- (3-7^y^>^;P) - 5 -7x-;l/- 1 H-tf5Vn [4, 3-c] 
[1, 8] i-7*Vi?>-4 (5H) 

^»]2 5-C$!B6Lfc3- (3 --=-r-a'<>>^U) - 5 -7x-A- 1 H-t° 
5>/D C4. 3-c] [1, 8] ^-7^i;^>-4 ( 5H ) -^y (273mg, 0.6 
9mmol) £DMF (14ml) t/9J-)V (14ml) IzmMU 7gt£j^-'^ A 

(27mg) Tkm^m^r-mmLtzo ?>&u / ? j -^®*lt 

;W -5-7x^;l/-lH-t77D [4, 3-c] [1, 8]^"7^'J^>- 
4 (5H) (220mg, 87X) ^#/c Q mp 286. 5-288. 5°C(dec. )/DMF-H 2 0 

'H NMR(DMSO-de) S : 4. 20 (2H, s), 4. 98(2H, s), 6. 35-6. 38 (1H, d, J =8. 6 
Hz), 6. 46-6. 49(2H, m), 6. 86-6. 92(1H, t, J=7. 9Hz), 7. 25-7. 28 (2H, d, J=7 
.6Hz), 7.29-7.34UH, dd, J=4. 9Hz, 7. 6Hz), 7. 41-7. 54 (3H, m), 8.34-8.35QH 
, d, J=3.3Hz), 8. 48-8. 51 (1H, dd, J=l. 3Hz, 7. 6Hz), 14ffi£(lH, brs) 
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mm a 5 

3- (2 -7; JKy : J)V) - 5 -7x-Jb- 1 H-fcf^ Vu [4, 3-c] 
[1, 8] (5H) 

*JfeW2 6TfHaU^:3- (2--hP^>^U) — 5-7x-;l/- 1 H— k° 
5 VP [4, 3-c] [1, 8] ^-7^U^>-4 (5H) (376mg, 0.9 

5mmol) £DMF (20ml) t/9J-A/ (20ml) »C*g»U iSttjK*-'*^* A 

(38mg) 7K«3WB»T-«aW*t/=o ^ifiU >^y-^S*LT 

;0 -5-7x-;l/-lH-t 8 7 > /n [4, 3-c] [1, 8] *-:7f-«J 
4 (5H) (349mg, 100JO £f#^ 0 mp >320°C(dec. )/DMF-H 2 0 

'H NMR(DMSO-de) <5 : 4. 17(2H, s), 5. 19 (2H, brs), 6. 45-6. 51(1H, td, J= 
7.6Hz, 1.3Hz), 6.57-6.6K1H, dd, J=1.0Hz, 7.9Hz), 6.87-6.93QH, td, J=7 
.6Hz, 1.3Hz), 7. 04-7. 08(1H, dd, J=1.3Hz, 7.6Hz), 7. 24-7. 28(2H, m), 7.31- 
7.360H, dd, J=4.6Hz, 7. 6Hz), 7. 41-7. 56 (3H, m), 8. 35-8. 38(1H, dd, J=1.7H 
z, 4.6Hz), 8. 49-8. 53C1H, dd, J=l. 7Hz, 7. 6Hz), 14ftifi(lH, brs) 

^6fe^J4 6 

3 - (4 -ft /?-J]sOi?JV) -5-7i-;l/-lH-t°7 , /D [4 
, 3-c] [1. 8] j-yrViS>-4 (5H) 

^Ufetfi] 3 2 LA: 3 - (4-xh+ ->;*7;l/*'-;M > i>;u) - 5 - 
7x-;l/-lH-t7 > /n [4, 3-c] [1, 8] *-7f-US>>-4 (5H) 
(llOmg, 0.25mmol) £50°CTDMSO (3ml) iZffi&U lWWWHWffi. 

(2mo zimz-mmnmmwLLtio mjGmizfr&uax-. ffimw&zmu ttm 

LT3- (4 - -5-7i^l'-lH-t7 , /D [ 

4, 3-c] [1, 8] ^7f'jy>-4 (5H) (96mg, 9330 

o mp 297-300°C 

'H NMR(DMS0-d 6 ) S : 3. 49(2H, s), 4. 33(2H, brs), 7. 14-7. 34(7H, m), 7. 
40-7.55(3H, m), 8.36QH, br), 8.47-8.51 (1H, dd, J=1.7Hz, 7. 6Hz), 12. 3tt 
i£(lH, br), 14. 1K1H, br) 
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7 6 

H»J4 7 

3- (4 -7-fe b+v'Ov^) - 5 - 7 *— 1 H- V*o [4, 3- 
c] [1, 8] ±yl-ViS>-4 (5H) -*> 

mm* lTSSj&LtzS- (4-fc Ko*->^>i^l/) — 5 — 7 x— yl/— l H 
-b"5Vn [4, 3-c] [1, 8] *-7f-ys»-4 (5H) (192mg, 
0.52mmol) £DMF (2ml) tcSflPU KWT \ -T-b^M I PV-fr (114m 
g, 1.04mmol, 2eq. ) ©DMF (2ml) m&%:1m?L, &L-V-~&ffiftLtz 0 j^^tK 

7A^DYh^77^-(a^^L3- (4-7-fe^y^>^V) -5-7 
x-^-lH-hy'/P [4, 3-c] [1, 8] ^7f-'J>>>-4 (5H) - 
(128mg, 60%) Zmtzo mp 278-282°C 
'H NMR(DMSO-ds) 6 : 2. 23 (3H, s), 4. 36(2H, s), 7. 01-7. 04 (2H, app-d, J 
=8.3Hz), 7. 26-7. 54(8H, m), 8. 36-8. 52 (2H, m), 14. 16C1H, s) 

Wm 4 8 

3- [2- (4-^^>X;l/7t-^7iy7x^) *-^JV] -5-7x- 
A'-IH-W/d [4, 3-c] [1, 8] ^75^7>-4 (5H) 

^Jfe^Jl 3T8!!i&Lfc3- [2- (4-7;/7i-;l/) i^U] -5-7x 
1 H-tf5V*D [4, 3-c] [1, 8] i-7^->J> ! >-4 (5H) 
y (38mg, 0. lOmmol) *eUi?> (2ml) U ^ ^ >xyU^;U^ u^-T 

K (18.5mg, 0. 16mmol, 1. 6eq. ) *fti^ MTlB^IHHSBfcLfco KJfcjfclCTk* 
fltt*.. #rtb^£6SlJU ^0LT3- [2- (4-^^>XyU7*-;l/T^ 7 7 
^-^) ^^] "5-7x^- 1 H-t^V'n [4, 3-c] [1, 8] ± 
73=-'J^>-4 (5H) (43mg, 86JK) £Wtz 0 mp 284-285°C 

'H NMR(DMSO-de) 6 : 2. 96(3H, s), 3. 18-3. 26 (4H, m), 7. 15-7. 53(10H, m) 
, 8. 34-8. 51 (2H, m), 8. 82(1H, s), 13. 80(1H, s) 
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7 7 

H»14 9 

3- (4->^>xyl/7*-;l/7i; / <>^l/) — 5— 7 x.—)l>— 1 H — t°5 
'/P [4, 3-c] [1, 8] ^7f-U^>-4 (5H) 

^Sfe^j4 3T^itL/c3- (4-T* yo^l/) - 5 -7x-;b- 1 H- 
h°5VP [4, 3-c] [1, 8] *7*-'JS»-4 (5H) (107mg, 0 

.29mmol) (2ml) fC&flPU * ffXAtfr—A/ir u?<{ K (47mg, 

0.41mmol, 1.4eq.) ^Px.s ^Tl^»LfCo Efcttlc***!*.* tfrfcb^ 

(4-^^>X^ J f-yl/T^y^>v'>'P) - 5 - 7x-ib- 1 H-fc'^'/P [ 
4, 3-c] [1, 8] *-7f-y£>>-4 (5H) (84mg, 65JD 

o mp 306-307°C 

'H NMR(DMSO-de) 6 : 2. 93 (3H, s), 4.3K2H, s), 7. 09-7. 12(2H, app-d, J 
=8.3Hz), 7. 26-2. 31 (5H, m), 7. 44-7. 54 (3H, m), 8. 35-8. 36 (1H, m), 8.48-8.5 
1(1H, app-dd, 2.0Hz, 7.9Hz), 9. 60(1H, s), 14.20C1H, s) 

mmms o 

5 -7x-;l/-3- [2- (2-9W K7x-;l/) xf;l/] - l H-tr^V* 
P [4, 3-c] [1, 8] ±7*-*)iS>-4 (5H) 

H»|3 6«U:3- [2- (2-7^7x-;W xf-;U] -5-7x 
-;l/-lH-t°-5VP [4, 3-c] [1, 8] Wjy>-4 (5H)-;t 
^(38mg, 0.09mmol)^^(lmL)i7K(lmL)0^^(C^$-l± N £MX->7 
>®tf7'J^A(12mg, 0.15mmol, 1.7eq)£i0*.. 35^-e-^IDi^L^o SfcJR 
£6SIJ L7KTgfe^^ g& L 5 - 7 ±-)V- 3 - [ 2 - (2-9WF7X-./I/ 
) -iH-tf^ya [4, 3-c] [1, 8] 'J v> >- 4 (5H 

) (40mg, 94K) ZWzo mp 300-305°C 

'H NMR(DMSO-de) 6 : 2. 91-2. 98(2H, m), 3. 10-3. 14 (2H, m), 5.80(2H, s), 6 
.87-6.92C1H, m), 7. 09-7. 14(1H, m), 7. 16-7. 19(1H, m), 7. 32-7. 35 (2H, m), 
7.38-7.42C1H, app-dd, J=4. 6Hz, 7. 3Hz), 7. 46-7. 57 (3H, m), 7. 93-7. 96 (1H, a 
PP-d, J=8.3Hz), 8.23C1H, s), 8. 42-8. 43(1 H, m), 8. 54-8. 57(1H, app-dd, 1.7 
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7 8 

Hz, 7.9Hz) 
H»|5 1 

3-s<>iSj\s-5 - (4-> h + y7x-;W -lH-e^VD [4, 3-c] 

[1, 8] ^7^»J^>-4 (5H) 
#P*JBS6 1 - 2 4 6 1 8 3^J. Med. Chem, , 31, 2108(1988) IzmCTW&L 
/c4 -h Ka^->- 1 - (4 -y h + ->7x-;U) - 1, 8 -J-79-y : J>- 2 

(1H) (1.07g, 4.0mmol) ©DMF (4ml) !MB?ft»c*3)Mk^- h U # M 

mo%, 352mg, 8.8mmol, 2.2eq.) *1&&^Qm£bm7^Z1ii^ffl$LtZo 
ifcfc\ 7x-yl/7-l?f;^D'J K(0.63ml, 4.8mmol, 1. 2eq. ) ZiBx^fcefflfr 

mmt&Z.ttl<, DMF(8mL){C«$^t K^^>-7K^ntl (80%, 513// 1. 
12.8mmol, 3. 2eq. ) ^n^.T100-110°C-e2I^P B W#Lfco K«{C7k£#n*_ 
#rtitf&*6fl*U 4£*SL3-^>yyl/-5 - (4-^ h*-> 7 *.=./!/) -1H- 
h°5\/n [4, 3-c] [1, 8] ^7f-'J-^>-4 (5H) (826mg, 5 

4%) *WtZo rap >320°C/DMF-H 2 0 

'H NMR(DMSO-de) <5 : 3. 83 (3H, s), 4.35(2H, s), 7. 01-7. 07(2H, app-d, J=9 
.1Hz), 7. 13-7. 18(2H, app-d, J=8. 9Hz), 7. 19-7. 35(6H, m), 8. 35(1H, dd, J= 
1.8Hz, 4.8Hz), 8.48(1H, dd, J=1.8Hz, 7. 7Hz), 14.07 (1H, br) 

H»J5 2 

3 -OitjU- 5 - (4-kKD^7i^I/) -lH-fc^Vo [4, 3-c 
] [1, 8] i-7?-ViS>-4 (5H) -Jt> 

^»|5 lT*W&Ltz3-'<>i?j\'-5- (4-y ^y7x-;l/) -lH-t° 
[4, 3-c] [1, 8] i-7?')iS>-4 (5H) (200mg, 0.5 

2mmol) &ffi& (2ral) ICjgtfU il%MAkk& (1ml) ^iD^-^jp^il^ L 
/Co &J&&{C7k£jta;is *rfcb«j£3J3iJU *S»LT3-'<>s>7i/-5- ( 4 _ t 
Kn+>>7x^) -lH-t°5VD [4, 3-c] [1, 8] WJ^>- 

4 (5H) (165mg, 86K) ^#fc e mp >320°C 
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'H NMR(DMS0-d 6 )<5 : 4.35C2H, s), 6. 84-6. 87 (2H, app-d, J=8. 6Hz), 6.99-7 
.02(2H, app-d, J=8.6Hz), 7. 15-7. 35(6H, m), 8. 35-8. 37(1H, m), 8. 47(1H, d 
d, J=1.8Hz, 7.7Hz), 9. 57(1H, brs), 14.08 (1H, br) 

mmms 3 

3-^yjjV-5 - (3->7;7x-;l/) -lH-h7 7o [4, 3-c] [ 
1, 8] j-73-*)i?>-4 (5H) -st> 

&J&m2 9-&&mLtzl- (3->T;7x-;W - 4 - fc Kn+->-3 - (1 
-^V-2-7x^xf;l/) -1, 8-W;^>-2 ( 1 H) ->t> ( 
314mg, 0.82mmol) ©DMF (4ml) Mtttct K5 5»— Tfcjftjft (80%, 132 xz 
1, 4.12mmol, 4.0eq.) ^X.T100-110 o C-e2B#rBllt^L^o RJfo&iCTk^flO 
zM\ti®&*>mU TkSfcU ISftLT3-'<vy;i/-5- (3-i/7;7x-;i/ 
) -lH-t^'/P [4, 3-c] [1, 8] WJ^>-4 (5H) 
(287mg, 92%) mp 285-287°C(dec. )/DMF-H 2 0 

'H NMR(DMSO-de) 5 : 4. 36(2H, s), 7. 15-7. 38 (6H, m), 7.7K1H, dt, J=8. 2H 
z, 1.8Hz), 7.340H, t, J=8.1Hz), 7. 91-7. 95 (2H, m), 8. 36(1H, dd, J=l. 6Hz 
, 4.8Hz), 8.5K1H, dd, J=l. 6Hz, 7. 7Hz) 

$$m 5 4 

3-K>iSj[/-5- (3-^W^->7x-;l/) -lH-t:5 7"o [4, 3-c 
] [1, 8] ±7± 4 (5H) 

H»J5 3T®!itLfc3- / <>^l/-5- (3->7y7z-;W -lH-b7 
7o [4, 3-c] [l, 8] ±7±Vi?>-4 (5H) (I20mg, 0.32m 

mol) £DMSO (I5ml) ICj&ffU 50%« (5ml) ^P^nH«Vii^2. 5^ L 
fee StfrfSfoR^QX.. Urtim&ZlMU f£»LT3-^>> f ;l/-5- (3-* 
;l/t^->7x-/l/) -lH-t*77o [4, 3-c] [l, 8]*-7f-"JS»- 
4 (5H) (73mg, 5850 tmzo mp 300-305°C 

'H NMR(DMSO-ds) 6 : 4. 32-4. 39(2H, m), 7. 20-7. 35 (6H, m), 7. 55(lH, dt, J 
=8.4Hz, l.8Hz), 7.65(lH, t, J=7.7Hz), 7.80(lH, t, J=l.6Hz), 8. 02(lH, dt 
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, J=7.7Hz, 1.5Hz), 8.35C1H, br), 8.5K1H, d, J=6. 3Hz), 13. 05(1H, br), 14 
.15(1H, br) 

mrnms 5 

5-7x-;l/-3- (3-7x- yU^otVl/) -lH-t°5v"n [4, 3-c] 

[l, 8] j-y?v>>>-4 (5H) 
£»J3 0TSmi/:4-tKD+y-3- (l-t*y-4-7x^f^ 
) -l-7x-;l/-l, 8-f-7:HJ>?>-2 (1H) -^-V (384mg, 1. Ommol 
) ©DMF (4ml) mmmzt V5i?>-M\m (80%, 160/H, 4. Ommol, 4. Oe 
q.) ^^T100-110 o C-e2B#r H W^L/Co ®S^{C7K^DX.tff U 
7R#fcU ^IU5-7x-;l'-3- (3-^x^l/yatVl/) -lH-t 0 ^/ 
d [4, 3-c] [1, 8] t7f'J^>-4 (5H) -^"> (354mg, 93%) 
Zmtzo mp 202-203. 5°C/DMF-H 2 0 

'H NMR(DMSO-de) 6 : 2. 04 (2H, app-quin., J=7. 6Hz), 2. 65(2H, t, J=7. 6H 
z), 3.0K2H, t, J=7.9Hz), 7. 12-7. 30(7H, m), 7.31QH, dd, J=4. 6Hz, 7. 6Hz 
), 7. 40-7. 54(3H, m), 8. 34(1H, dd, J=2.0Hz, 4. 9Hz), 8. 48QH, dd, J=2.0Hz, 

7.6Hz), 14^iS(lH, br) 

H»15 6 

3-^y^;U-5- (3--hD7x^) -lH-t°5yp [4, 3-c] [ 

1, 8] i-7^ViS>-4: (5H) -*y 
•£»J4© (3) tHW:4-hFo+->-l- (3--ho7x-;l/) - 

1, 8— ry^^) ; Jy-2 (1H) -*y (l. 13g, 4mmol) (DDMF (16ml) 
^{C7K^k^-h'J^A(^60i 384mg, 9. 6mmol, 2. 4eq. )^P^.7K^©^« 
7"2"33TW£Lfc 0 7x-;l/7tWD'J K(742mg, 4.8mmol, 1.2eq 

& Ltzo ffitiiW teZCDmnm-Z C 1 1£ < . DMF(16mL) IclS^t t i> >- 
TkfP^l (80%, 448//1, 11.2mmol, 2. 8eq. ) ^100-110°C-e^L 
fco Sit^C7K^D^.tfrfcb^51XL. 3 5 - ( 3 -— h n 
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-lH-f57o [4, 3-c] [1, 8] J-?rW>-4 (5H 
) (714mg, 45%) &mtz 0 mp 276-279°C/DMF-H 2 0 

'H NMR(DMS0-d 6 ^SJg80 o C)<5 :4.37(2H, s), 7. 16-7. 34 (6H, m), 7.73- 
7.83(2H, m), 8. 19-8. 36 (3H, m), 8. 45-8. 52 (1H, m), 13. 95(1H, m) 

IWJ5 7 

5- (3-7;y7x —jV) -Z-<y*J)\,- \ H-fc°^/n [4, 3-c] 
[1, 8] ±y^V i?>- 4 (5H) 

3-^>^yU-5- (3 --ho7x^) -lH-fcf^/n [4, 3-c] [ 
1, 8] j-7?-V iS>-4 (5H) (98mg, 0. 25mmol) <Z>W&& (7ml) 

&&{c s WtxX-rjmm (500mg, 5{£K») £jta>U i/Klfiff B »L 
tK**D^.s j^^^- h U «7 A^p^.TpH8-9i U ^pd *;UATr 8 EBfttH L 
Tto W^i^7K^v^->^A-e^!iL7to i8BE£S£U 5- (3-T$ 
7 "7 x -=-;!/) -3-^>^l/-lH-t°^V*D [4, 3-c] [1, 8] 
(5H) (63mg, 70!K) £*§/c 0 mp 277-279°C 

'H NMR(DMSO-de) 5 : 4. 34 (2H, s), 5. 16(2H, s), 6. 32-6. 37 (2H, m), 6.59-6 
.61(1H, m), 7. 08-7. 34(7H, m), 8. 36-8. 38(1H, app-dd, J=2.0Hz, 4.9Hz), 8.4 
4-8.48C1H, app-dd, 2.0Hz, 7.9Hz), 14. 09QH, brs) 

H»]5 8 

3 -O-^yb- 5 - (3-7yl/tD7i-;l/) -lH-h'^'/o [4, 3-c 
] [1, 8] i-y?->)iS>-4 (5H) 

^r^J3 1© (3) -vm-^tltz 1 - (3-7Mp7x-;U) -4-kKu* 
*>-l, 8-^-7^U^>-2 (1H) (512mg, 2.0mmol) ©DMF (8ml) 

mmm^Tkm^i-h'J^A (#>60ft 192mg, 4.8mmol, 2.4eq.) *%U?Um<D%L 
ZA^T-tZt-effiftLtzo fttc. 7x-ym?f;V;p'J K (371mg, 2.4mmol 
, 1.2eq.) £1]U?Lm&-emftLtZo ik*m^mm^*Vy^m$Ltz^ J£ 
$r??®&fe«cU mm&ZftlL 7YMk, DMF (8mL) tcjg^-ti-t K^^y— 7K 
ID« (80%, 224// 1, 5.6mmol, 2.8eq.) ^0^T-^100-110°CT«|iL^o 
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£7k£jta*-/Co Wtftf&fcSffiU i&Sftmu £&LT3 5 - (3 

-7Wo7x-;l/) -lH-t7'/n [4, 3-c] [1. 8] *-7f"Ji?> 
-4 (5H) (330mg, 4551!) £m/co rap 298-299°C/DMF-Me0H-H 2 0 

'H NMR(DMSO-de) <5 : 4. 35(2H, s), 7. 13-7. 36 (9H, m), 7. 50-7. 59 (1H, m), 8 
.35-8.38QH, app-dd, J=2.0Hz, 4.9Hz), 8. 48-8. 51(1H, app-dd, J=2.0Hz, 7.9 
Hz), 14. 14C1H, brs) 

imim 
mm i 

m^llf&^OHQrfjm (£*150mg) : jgfflil&0I3faag. SSIHr-rt/a-XSOmg 
N h<i7*D3v'-ry7 p >28mg^ Xf7 V >&v7*is*7 A2mg 

-hzf^mn iizTM)^(0^nm (£*180mg) : #ffcBmb£tl50ing, ?UI10 
Omg. h £ * d 3 ->-r >28mg. 7f7 U •> •> A2mg 

tZo 

*^B^b-^ll0mg^^^7X3ml U 0. lN©7k®tffc*- h U *-M<&ifc 

mm a 

$$WMt&&3lg, IPH U >1. 2g. a-M7xD -JVZOmgte&tfT 
f y^33mg{cfS^7K^P^T^«100ml <h U x7 '/-yUffltKKfiJ^S!! L/c 0 
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m.n±<pmmmm 
*mm*. pdb wmmim-tZo *wm&®M. pdb mzmtrmntzm 
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ft * O fg i 

1. -J&xtCl) 




(CH2) m A 



(1) 



(5&k myrnm. ^0^^ ->Ty*> - hog. mcrjv^j^m. mcr 

R , tl7K*fcL<ti7kite£x ad^X ->7yS, -hog, \m.TJ\y^ 
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3 . A*<tr u t J)v&atz.\t i tr y ^jmx^m^m i «cie*g<D 

4. 3 v^;l/- 5 -7 1 H - 1 7 7d [4, 3-c] [1, 
8] -7^7^'J >>V-4 (5H) 5-7i^U-3- [2- (1-** 
«>e'jy>-4-^) xf;l/] -lH-fcf^yp [4, 3-c] [1, 8] - 
^7f-Uy>-4 (5H) 5- (3--ho7x-;l/) -3- [2- ( 
hTU — OV) - 1 H-t7'/D [4, 3-c] [1, 8] -7^ 
yf-Vity-A (5H) 3- (A-yfrfwOitjV) -5-y^-ju 
-lH-t^'/o [4, 3-c] [1, 8] -t7f'J^>-4 (5H) 

. 3- (4 f-j\sOi?Ad -5-7i-;V-lH-t77a [4 
, 3-c] [1, 8] WJ^>-4 (5H) 3- (2-> h^v^ 

-5-7x-;l/-lH-t7 7n [4, 3-c] [1, 8]^7^'j>> 
>-4 (5H) 3- (2-^- bD^y^A,) - 5 1 H-hT 

5Vp [4, 3-c] [1, 8] ±y^) : Jy-A (5H) 3- (2, 

5-^F^>^l/) -5-7x^l/-lH-t'77o [4, 3-c] [1 
, 8] j-yi->)iS>-4 (5H) 3 - (4-x|«^->*w^;Mf;i/ 

-5-7i~yl/-lH-t°5Vo [4, 3-c] [1, 8] 7^-7^ 'J 
(5H) 3-^<>^yl/-5- (3->7;7i-;l/) - 1 H- 

b7 7n [4, 3-c] [1, 8] ±y?-Vi?>-4 (5H) 3 -O 

•^I/-5- (3--hD7x-;V) -lH-t7'/D [4, 3-c] [1, 8] 
j-yf)iS>-4 (5H) >*JctO*3-^V^;l/-5- (3-7^n7! 
-lH-fcf^/o [4, 3-c] [1, 8] ±y?*)i?>-A (5H) - 
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